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“The Hudson River Bridge at Waterford, 


New York. 
By H. N. PECK.* 

On July 10, 1909, fire destroyed the noted Burr 
bridge across the Hudson at Waterford, N. Y., 
between that village and Upper Troy, doubtless 
the oldest and at the same time one of the long- 
est wooden bridges in this country, It was a four- 
span structure of total length about 750 ft., built 
in the years 1803-1804. 
At the time of its de- 
struction it was in ex- 
cellent, condition, show- 
ed no evidence of decay, 
and carried a heavy su- 
burban traffic, including 
the 25-ton interurban 
trolley cars, of the Hud- 
son Valley Railway Co. 

The three lines of 
Burr trusses, providing 
two roadways of about 
10 ft. clear width each, 
were built of hewn 
white and red pine tim- 
ber cut from the ad- 
joining country, and 
held by hand-forged 
bolts and nuts with 
white oak pins and 
wedges. Except for some 
reinforcement of the 
curved arch members 
about nine years ago, 
and some _ additional 
floorbeams added, the 
Structure was as originally built 105 years ago. 
One arch member contained a red pine timber 14 
by 15 ins. by 65 ft. long. Tightly enclosed in pine 
sheathing and a shingled roof, the bridge was so 
dry that its destruction by fire took less than 
thirty minutes. ° 

It is, perhaps, interesting to note that the open- 
ing of the old bridge on December 11, 1804, was 
celebrated by a public holiday on both sides of 
the river. The crossing of the official party at 
noon, “under the discharge of seventeen cannon,” 
included the governor of the State of New York, 
the Secretary of State, and the State Comptrol- 
ler, with officials of the ‘two villages, who then 
articipated in a public banquet at the expense of 

» stockholders of the company. 

\fter the fire the bridge was rebuilt, a steel 
truss superstructure being placed on the old 
Piers. The new bridge consists of four steel 
pin-connected Pratt truss spans designed for 
a :cinforeed-concrete floor and wood-block pave- 
mont. A roadway 22 ft. 5 ins. wide, two tracks 
fo: trolley cars; two 6-ft. sidewalks are supported 
by cantilevers outside of the trusses. The grade 
is -vel on the two river spans, but raised about 
e above the old elevation to provide the nec- 


*ontrac Civil eer, Worcester, Mass. Formerly 
Re: dent Engineer for Boller & Hodge, New York City. 








essary clearance above the new Barge Canal; 
this required a uniform grade in each shore span 
of 2.32%. 

The new bridge is supported upon the old piers 
and abutments, which were but little damaged. 
They were of rubble masonry laid in natural ce- 
ment mortar. Removing this masonry for an av- 
erage depth of 4 ft., below the old bridge seats 
disclosed the interior of piers to be in excellent 
condition. Few if any stones below this depth 

























FIGS. 1 AND 2. TWO VIEWS OF THE OLD BURR-TRUSS BRIDGE ACROSS 
THE HUDSON RIVER AT WATERFORD, N. Y. 
(Built 1804. Destroyed by fire 1909.) 


could. be loosened with a pick and shovel; the 
mortar was remarkably sound, considering its 
age and service, and but little repointing was 
necessary upon the faces. 

For distributing the greater weight of the new 
structure upon this old masonry, all piers and 
abutments were capped with a concrete slab 4 
ft. thick. The concrete was madé quite rich, 
1:2:4, and the slab was thoroughly reinforced 
with steel rods in the top and bottom flanges. 
The concrete was deposited on the piers by a 
derrick scow on which a mixing plant was in 


stalled, materials being delivered to it from 
canalboats. 

The ice-breakers of the old piers were removed 
for a depth of 2 ft., and the surface layer was 
replaced with one-man stone laid as tight 
as possible and filled with Portland cement grout 
Oak timbers bolted into this work  providad 
spiking pieces for 2-in. yellow pine planking 
which covered the whole. 

The falsework bents for the steelwork were 
framed on shore. They were erected by a spe 
cially designed falsework traveler The river 
bottom is ledge rock about 12 ft. below water 
level, and no particular difficulty was experi 
enced in setting the bents. The falsework for 
two spans was erected complete from the Water 
ford end and re-erected for the other spans as 
soon as the steel was connected. 

The steel arriving at the bridge site was read 
ily handled, sorted and stored at the Waterford 
end of the bridge by two stiff-leg derricks. These 
were operated by a Lidgerwood hoisting engine, 
which later served for erection of the first two 
spans, and also furnished steam for the air-com 
pressor outfit for riveting the entire structure 
A second engine set up on the center pier served 
for erecting the last two spans 

Material was delivered to the traveler from 
storage on push cars running on temporary track 
laid on the falsework. The specially designed 
three-bent erection 





traveler, which covered 
two whole panels of the 
bridge, did excellent 
work in the steel erec- 
tion, and no difficulty 
was experienced. With 
the exception of the 
roadway stringers and 
sidewalk brackets, span 
No. 2 was erected com- 
plete and swung clear 
in just six days, and the 
entire structure’ in 
about 35 working 
days. 

Owing to the lateness 
of the season in which 
the structure was ready 
for concreting, it was 
decided to lay a tem- 
porary yellow pine 
floor, which also enabled the bridge to be opened 
for traffic earlier. It was opened on Dec. 18, 
1909. Final painting was also left for warmer 
weather, the structure having been .given two 
coats of Dixon’s graphite paint, applied to all 
steelwork below the floor. 

The trusses are designed to carry a live-load of 
two 50-ton trolley cars on either or both tracks 
and a uniform live-load of 300 Ibs. per lin. ft. on 
either or both sidewaiks. The design of steel- 
work in the floor system is noteworthy as a sub- 
stantial saving of metal is effected, Heavy long- 
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itudinal girders placed near the trusses support 
transverse floorbeams, providing short panel 
lengths for roadway stringers. This is the same 
system as was used by the designers for the new 
Municipal Bridge over the Mississippi River at 
St. Louis. Greater economy is obtained in this 
construction than in the conventional method of 
transverse floorbeams at the panel points only, 


supporting heavy longitudinal stringers. 
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see his work clearly. Insufficient light not only causes 
a feeling of depression, but also paves the way for 
costly mistakes. Many accidents which occur may 
be attributed as the direct result of poor illumination. 
For comparison and simplicity the systems employed in 
providing satisfactory artificial illumination are divided 
into three general classes: (1) general illumination; 
(2) specific illumination; (3) composite illumination. 


The first division applies to all methods and systems 
light is 


used where a more or less even intensity of 
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work is being done, the necessity of a specifi 
system is generally apparent, especially where 
system alone would, on account of the numer 
etc., tend to produce cross shadows on the wo; 
do not understand that the authors recommen; 
“specific” lighting is used, that the rest of 
should be so dark that workmen must stump). 
from machine to machine. Too great contrast 
an intense illumination of the work and the bod, 
shop is apt to cause excessive eye fatigue.—Kd 













(Built 1909. 
Messrs. Boller & Hodge, New York, were the 
designing and consulting engineers. The writer 


represented them on construction as resident en- 
gineer. The steelwork was fabricated and erected 
by the Phoenix Bridge Co., Phoenixville, Pa. The 
structure is owned by the Union Bridge Co., of 
Waterford, N. Y., Mr. Thos, A. Knickerbacker, 
President. 





Industrial Lighting with Incandescent 
Lamps.” 


HOLT, P. F. BAUDER and H. 8. HALL.# 


experience the manufacturer, 
station customer or as the owner 
of an isolated plant, has learned what an important part 
light plays in the satisfactory and efficient operation of 
his plant To-day we find him not only constructing 
expensive buildings designed to utilize as much daylight 


By J. D 


and observation 


central 


By 
whether as a 


as possible, but also improving his artificial lighting 
system, Average daylight has been found adequate to 
meet nearly any operating condition irrespective of the 
type or location of the machinery employed. This has 
in part been due to the fact that daylight is highly 
diffused. In those mills which operate the entire 24 


hours, as much, or even more, attention should be paid 
to the location of artificial units as is given to the posi- 


tion that an operator takes with reference to the day- 
light received from windows or skylights. Unless it is 
necessary, he should never face directly an unshaded 


window 
In many 
the 


instances a workman is obliged to work with 
aid of what little light sifts in through dingy win- 
dows or what is received from an 8 or 16 c.-p. bare car- 
bon lamp, the manufacturer considering reflectors as a 
luxury in which he should not indulge. This causes 
and nerve fatigue which cuts down the 
productive ability of the employee. 

In old installations it was customary to allow the car- 
bon lamps installed to remain in service without atten- 
tion until they were either broken or burned out. Re- 
sults obtained on twelve lamps in an automobile machine 
shop, showed that practically all of them were extremely 
inefficient and below nominal candle-power. In one 
instance a 16 c.-p. lamp was delivering only 4.7 c.-p., 
which meant 32 watts per candle. It 


excessive eye 


an efficiency of 9.352 
was shown in that the percentage of light cost, 
where lamps were moved about by the workmen, varies 


tests 
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from 6 to 50%. This, in itself, should justify placing 


the lamps out of the employee's reach. 
Where poor light exists, both the quality and quantity 
of products suffer, due to the workman being unable to 
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*Abstract of a paper read at the annual convention of 
the National Electric Light Association, at St. Louis, 








Mo., May 24, 27. 
*National Electric Lamp Association, Cleveland, O, 








FIG. 3. NEW WATERFORD BRIDGE. 


desired over the entire floor area, where the work need 
not be especially accurate or where it is performed me- 
chanically. For this class of lighting, high candle-power 
incandescent lamps should be used. 

Specific illumination deals with individual lighting or 


where a higher degree of illumination is required at the 
working point than would be economical over the entire 
Specific 


floor area. illumination is provided by install- 





Fig. 4. Erection of Last Span of Waterford Bridge. 


(The timber traveler running on the top of the false- 
work handled the entire erection.) 


ing lower candle-power units closer to the various ma- 
chines. } J 
Composite lighting embodies both the general and spe- 
cific, for example, over erecting floors or the alteration 
room of a department store. 
In the above classification, each system has a different 
use and usually requires special care in its selection. 
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Span No.2. 








Failing to appreciate the result desired or applying the 
wrong system often involves considerable unncessary 


expense to the manufacturer and dissatisfaction on the 
part of employee. 

In metal-working shops of large area the lighting of 
the various machines was generally inadequate because 
high candle-power units were used, spaced too far apart, 
Where close 


due to their excessive installation cost. 
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DIAGRAM ELEVATION OF NEW WATERFORD BRIDGE. 








The original rubble piers were used, a 4-ft. reinforced-concrete slab being substituted for the top of the old masonry.) 


In the textile industry, several operations, su 
cleaning and dyeing, must be applied to the raw 
ucts before they are sent to the finishing mill. In 
of these operations a general type of artificial illum 
tion is required. Not only must sufficient light b: 
tained, but its color value, which is of prime import 
in the dyeing and inspection of the raw products, 
be correct. This is accomplished to good advantag 
high candle-power tungsten filament incandescent lan 
In thread mills the operator is compelled to watch ea h 
individual thread to see that it does not break and al~ 
to remove rough spots. The operators are greatly har 
pered in this work by having the light shining into their 
eyes when artificial light is necessary. 

The lighting system which has been generally prevail: 
in cloth weaving mills, using bare carbon lamp 
doubtful candle-power, has, in many instances, been 
displaced either by single 40 or 60-watt tungsten filament 
lamps equipped with suitable reflectors, or, by high 
candle-power multiple or series lamps giving a general 
illumination. Such systems have decreased the cost of 
operation by requiring a smaller wattage than 
viously used, likewise, decreasing in a measure the 
renewal costs. These lighting units have been placed 
sufficiently above the moving parts of the machine to 
prevent handling by the employees. In textile mil! 
where the new lighting systems have been installed, 
was found that good light breeds more satisfaction among 
employees and mill owners than almost any other im 
provement, as it tends to increase the quantity and 
improve the quality of production. 

In the knitting of silk hosiery specific lighting is re 
quired and in one installation visited, this was effectively 
accomplished by using a 25-watt tungsten filament lamp 
and reflector over each operator’s position, the lighting 
unit being located 3 ft. above the knitting plane. 

Nearly all the different textile industries include in 
spection and finishing departments where all goods are 
approved before being packed for shipping. Here, a final 
opportunity to detect flaws is afforded in order that the 
quality of the finished product may be maintained. In 
such cases requiring artificial illumination individual 
units, placed over each inspection table, are generally 
employed. An intensity of illumination, similar to that 
used here, should be applied to the retail stores wher: 
those same goods are sold to the trade. The use of high 
efficiency incandescent lamps has superseded the use o! 
high candle-power lighting units, due to the fact, tha 
the quality and distribution of light is better, and th 
systems are operated more economically. In the paper 
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making industry, the general operations necessary 
reduce the raw materials to a working condition requi™ 
only a general illumination of low intensity. At th 
beating engines in which the raw materials are reduce 
to a pulp a general lighting of somewhat higher 
tensity is necessary. Here the pulp may be proper! 
prepared and colored so that It ig of the right color an: 
consistency. 


















ENGINEERING NEWS. 











Top Chord & End Post 
Cover Pi. 24 x4 5 
2 Web PIS 24g 2 
, ofa gs, 


CU Fs xI5 x ? 































































































ne ‘3 RTA (igs age iy! : 
* SAAN WX N ; 43 PI 
\X\ WW ee 
; End Sidewalk _ -lop_of. s Roadway 
Fig. 6. Sketch of Reinforced-Concrete Capping Bracket 3 ~ 
Slab of Piers. 4 Se , PRars. 8x1 
3 
The chting in the beater room and paper machine > a3 
room has been greatly improved from a lighting and = 'mi == 
econ 11 standpoint by the use of 40 and 60-watt Pt . Y x ‘ ‘iat 
tungsicn filament lamps in either glass or metal reflec- ‘ 3 eps K ; Paes 
tors. Tue resulting illumination cannot be called gen- xpansion Shoe. » _ 8. 
eral, although the lighting units have been placed out " ee ee ee 
of reach of the employees and distribute the light so vt = Flour mills afford many difficulties to the illuminat 
av to give a proper intensity of illumination. Im 45 ing engineer, on account of the numerous chutes and on 
In printing shops (which include engraving, lithograph- account of dust which collects upon lamps and reflectors 
ing, typesetting, etc.), the necessity for using the most of paint, ink and dye mixing machines require specific It is practically impossible to utilize general lighting 
efficient lighting system appeared so essential that the lighting of high intensity. wholly with marked satisfaction. In the sacking and 
U. S. Government has tested practically all lighting The various operations of soap manufacture are more weighing room specific lighting of a high intensity is 
units in an endeavor to find out which is best adapted to or less unskilled and what might be termed “rough required to enable the operator to watch his scales 
the work. Here, a general system using 250 watt work.” It is, however, advisable to supply a medium In plants where food products are handled, a high in 
tungsten lamps with prismatic glass reflectors has been intensity of light. The 60 or 100-watt tungsten lamp is tensity of light is required, not so much to define the 
adopted. This system was just as efficient from a light- employed for this service and is installed according to operation, as to insure cleanliness. In the plants which 
ing standpoint and more so from an electrical standpoint, a general system of lighting. In dye houses it has been came under our observation, it was found that a general 
than any other system in use. The application of a gen- found possible to obtain more consistent results by em- system of lighting was employed with but few exceptions 
eral lighting system using 100, 150 or 250-watt tungsten ploying artificial light rather than to depend upon day- In most of the industrial piants which we have visited, 
filament lamps with glass reflectors would improve to a light, which varies greatly. the adoption of new methods of illumination has accom 
great extent the poor light- 
ing conditions at present so i. 109" lc Jo'10" le 709° >i . 
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FIG. 7. ARRANGEMENT OF FLOOR MEMBERS, WATERFORD BRIDGE. 
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plished simultaneously two things: (1) It has reduced 
the peak load; (2) it has increased the cost per 
KW.-br. to generate 

The reduction of the peak load ts self-evident. The 
increase to the Isolated plant in the generating expense 
per KW -hr. te due to the fact that the fixed expenses 
have not been reduced in proportion to the load and, 
consequently, the cost were KW. generated increases, 
unless there is an opportunity for immediately utilizing 
the capacity thus liberated. Central stations will find 
that many such plants are merely waiting for solicitation, 
since the Nghting company is now in a position to offer 
the industrial consumer power at an attractive, as well 
a: «profitable, figure 





Australia’s Railway System and Some of 
Its Problems.” 


By JAS. ALEX. SMITH. 


Australia is emerging from the pioneer stage; the time 
of simply-grasped obvious procedure has passed. The 
time of issues of great magnitude, of great complexity, 
is with us. If the potentialities of Australia’s bound- 
less possibilities are to be realized—nationally, commer- 
clally—raliway engineering must be raised from the 
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Fig. 1. The Railways of Australia. 


(Plotted as 40-mile bands, to represent the belt of land 
within 20 miles of railway, The zone lines parallel to 
the coast are drawn 100 miles apart.) 


minor phase of tactics and technique to its true plane, 
that of administrative acience of the order of statesman 
ship. For the problema are worthy of the statesman, but 
the solutions are possible only to the engineer. 

Australia has built 16,212 mi. of line: one mile for 
each 250 of its population; serving (actually), within 
twenty miles of rall, about 390,000 aq. mi. of territory, 
about one mile for each 11 individuals (Fig. 1.) 

Britain has 25,100 mi, of line within an area of 121,890 
sq. mi.: one lineal mile per 1,034 inhabitants; one square 
mile per 368 people 

As allocated, Australian railways serve a_ territory 
capable of supporting within twenty miles of the rail 
more than three times Britain's population. 

Hritain and the United States have one railway gage, 
Australia has five 

When all Australian territory shall have been brought 
within twenty milea of the rail, at least 74,000 mi, of 
lines will have been laid. For what more the future may 
hold, for the magnitude of the works which may crown 
the beginnings of to-day, look to the railways of the 
United States 

AUSTRALIA'S GEOGRAPHICAL POSITION, 

Convention is apt to color consideration of Australia’s 
coamographic relations, As an instance, the Mercator 
projection is excellent for the ends for which it was 
planned, but by its distortions of area and position it 
gives an exceedingly erroneous impression of the con- 
tinent In regard to the outer world. Apparently separ- 
ated from congested centers of activity, reached only 
by long detours from direct lines, the reverse is, in fact, 
the case 

Change the view point; Instead of accepting the equa- 
tor as an arbitrary base line, substitute a similar great 
cirele cutting the meridian of Greenwich at 50° N., a 
little to the south of England. That line is the shortest 
path between any two points situated in it. Follow the 
trail east: Beginning just south of England it passes 
through France, through Central Europe, tracing closely 
the lines along which rail systems are strengthening 
towards Southern Asia. It crosses Persia, traverses 
India, cuts dlagonally through West Australia and grazes 
rasmania and New Zealand. It extends across the Pa- 


*iExtracta from a Presidential Address to the Victorian 
Institute of Engineers, March 9, 1910, under the title 
‘National Issues in Australian Railway Engineering.” 

15 Collins Place, Melbourne, Vict 


cifle, intersecting Panama at the canal region, thence 
returning direct to the etarting point. 

A relatively narrow belt, symmetrical about that line, 
contains more populous, civilized, powerful and directly- 
connected states than any other zone of an equal area 
of the earth's surface. The points of chief control—the 
chief links In the connecting lines—are held by the English- 
speaking railway-building races. In that zone Austra- 
lia's position is not one of isolation; it is a focal area 
which must respond to every great change. (Fig. 2.) 

AVAILABILITY OF RESOURCE.—The simultaneous 
attaloment of military alms and local commercial ends 
may seem difficult, but the factors are not incommen- 
surable; and, rightly understood, the underlying law fs 
a law common to both questions. To coin a phrase, it is 
avallability of resource 

Severally, neither area, climatic conditions, popula- 
tion, nor population density affords an adequate stand- 
ard of effective power. A country may be great in area 
but unpopulated; densely populated, it may yet be 
small; large, and densely populated, it may be deficient 
in transport facilities. By the extent of its utilizable 
territory; by the sufficiency of the population to secure 
complete utilization; by the sufficiency of the transport 
to concentrate utilization, the strength of a people is 
measured, The standard must be a compound ratio rec- 
ognizing area, population and transport. 

Australia is singularly blessed in regard to territory. 
It possesses very considerable transport facilities. It 
is lacking in the third factor—population. In that con- 
nection, world-relations will forca the more intelligent 
utilization of the means which the railway engineer has 
already provided. 


Internal Relations. 

BOUNDARIES,.*-Australian territory is allocated by 
state political boundaries, The frontiers chiefly follow 
sometimes for many hundreds of miles—imaginary lines 
of longitude and latitude. They are crudely arbitrary, 
conforming to no natural law or condition. Artificial as 
these delimitations unquestionably are, they constitute 
very real impediments to a homogeneous system of in- 
ternal transportation 

Each state is a segregated railway entity, segregated 
by its boundaries, segregated by gage differences, which 
are a consequence of boundaries, Each state haa its 
own political control, ita own organization, its own aims 
and objects, ita own interchangeable rolling stock. 


DIFFERENCES OF PURPOSE.—Naturally profound 
differences of plan and operative mode have resulted. 

Queensland's roads penetrate inland as parallel slightly- 
branched trunk lines feeding a connecting coastal navi- 
gation service Ultimately the connection will be by 
coastal line. 

New South Wales lines fan out from Sydney, with 
secondary radiations from the main radii. The system 
effectually isolates point from point, but concentrates the 
trade of an immense area at the capital, through which 
all interchange must pass _ 

Melbourne ia the focal point of the Victorian lines. By 
reason of the inherent advantages of the metropolie as 
a great continental port, conjoined with the smaliness 
of the aphere assigned, the development is more intense 
than In any other of the states. As a consequence an 
intermeshing croas-reticulation supplements a radial re- 
ticulation. 

The elementary lines of South Australia predetermine 
no definite after-system. The undeveloped wealth of the 
great Northern territory awaits the coming of the rail. 

The railroadization of the one million square miles of 
Western Australia has hardly begun. The lines are 
rather developmental conceasions to chance-placed min- 
eral areas than evidences of the commencement of gen- 
eral systems. 

Divergence of purpose, or lack of considered purpose, 
is of lesser moment if states are considered isolated 
except by capital-to-capital lines. They are of funda- 
mental import if the states are considered as the com- 
ponents of a harmonious whole. Viewing the states as 
integral parts of an ultimate railway entity, it is clear 
that unless correlation of the larger efforts is sought 
now the condition will be chaotic later, when the oc- 
complishment of complete intercommunication at all 
points is forced by matural growth. 

LOCATION,—In the light of a manifold assurance of 
great resources, of continued progress, and of a popu- 
lation increasing to many millions, all that has been 
done is open to revision, all Australia is yet open to the 
railway engineer. Sound location—all location not ad- 
mittedly ephemeral—must be based upon standards 
which ensure, not transitory, but permanent efficiency 
and economy. There is no avoiding the issue, for the 
underlying, ever-operative correcting force is gravita- 
tion itself. For every error of position, for each avoid- 
able grade, for each unnecessary curve, for each inap- 
propriate speed, a toll in perpetuity will be exacted. The 
nature and magnitude of revisional work sequent to 
phases of limited capitalization, or limited mental grasp, 
is illustrated vividly in the enlightened reconstruction 
of many of the United States systems of lines. 

CLIMATE.-—-The climate conditions are favorable to 
railway engineering. They close no portion of the con- 





tinent to railway effort; they simplify the labo: 
cation; they render but little of the total area in 
unprofitable railway area, provided the connec: 
tween the products and environment is duly obser 

Australia is @ snowless land; thus the railway . 
is relieved from the heavy constructional and 
expenses that snow accumulations entail in man 
countries.* <A simultaneous consequence is that 
ficlal conservation of rainfall less run-off a « 
must be found by the irrigation engineer for the 
storage and distribution of water by slowly 
snow-fields. 

Duly conserved, that wasted run-off, conjoine: 
warmth of climate—that manifestation of therma| . 
by which all life exists and thrives—contribute np» 
assets of incalculable value. 

In many cases, in new country, the work of th, 
gation engineer has this relation to the work of th. 
way engineer—the water can be brought to those 
suited to the rail as conveniently as the rail, to 
independently determined irrigated sites, can be 
to less suitable railway country. Gravitational! 
flow may thus, in effect, supersede steam haulage 
its inherent costs. 

OCEAN FRONTIER.—Australia’s frontier to the « 
ia the ocean, At that frontier all international exch 
must be made—the sole idea in mind when the 
railways planners drove the lines inland from the co. 
settlements, The trend to concentrate traffic at mari: 
metropoli, without full recognition of the possibi! 
of inland centers and their allied cross-connections 
continued, 

But, inherently, the coastal influence must alway 
prepotential in the work of location. It permits 
linking of terminals by an unbroken closed curve of 
cumnavigation, No other country of equal area 
eesses this island advantage. In Europe, Asia, or 
Americas there is but one coast, or coasts widely 
arated, The matter marks a basic difference in the x 
eral system suitable for those lands and for this, « 
it marks a great natural advantage to the Comny 
wealth. 

The beginnings of a connecting, closed curve of rs 
exist in the Eastern states; its extension is but a mi: 
ter of time, In paralleling the many thousands of m)\\: 
of undeveloped coast, a multiplicity of new maritin 
concentrating points must come into existence. Unik 
anticipated in position and provided for in location 
these foci would exercise a grave effect upon any gener 
scheme which fails to provide for them. Not merely 4 


Fig. 3. The Australian Railway System in Relation 
to the Area of the United Kingdom. 


(The smaller square is the sum of the 40-mile railwa) 
bands of Australia, the horizontal parallel lines ind 
cating the railway lines at 40-mile spacing. The oute: 
square represents the area which Australia’s railway 
could serve, on the same 40-mile basis, if there wer 
no superposition, as occurs near crossings.) 


courtesy, but a close formal association of the harbo 
and railway engineer is foreshadowed. 

It is convenient to consider internal areas as zone: 
conforming, generally, with the coast line. A distinc! 
connection between such bands and the meteorologica! 
conditions which make for uniformity of production ca: 
also be traced. 





*By the courtesy of the Commonwealth Meterolog!s 
(Mr. A. H. Hunt, A. V. I. EB.) the following comparisoo 
is possible: 


AREA BETWEEN MEAN TEMPERATURE ISOTHERM: 


Isotherm. Alstralia, Canada 
sq. miles. sq. miles 
Over 80° F...... 422,100 
80° to 70°....... 1,521,000 
10 00 QP ASisscs 927,000 
Under 60° 104,500 
Over 40° ........ owas Sie wei aeues:s 292, 3: 
Cee OP Mv ascansis aaa Bs scious eae kes 711,00 
SOF te 90". 5... otis Pra aia eewatiexs 1,114, 60 
Under 20°..... a aden oeeedh eae Yt. 


Total Australian 2,974,600 Total Canadian. 3,619,81° 
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At deserving of note, which, it is believed, has 
as noted, is the effect of an undue number of 


on pioneer work designed to serve the greatest 


a 1e least length of rail. For instance, assume 
hat ,ustralian roads had been extended as single 
le with pioneering in view. They would have 
oort 000 square miles of country within 20 miles 


of I rhey actually serve about 390,000 square miles. 
s « chief reasons of this great discrepancy is that 


pr ;-junction implies the loss, in this relation, 
, valent of 40 miles lineal, or 1,600 square miles, 
of 5 , railway band. 

Ca the developmental efficiency of single, straight 
ine >, the Australian lines, as a whole, have an 
eff! of about 60%. 

IR \TION.—Zonal functions lie very close to the 
bes general plan, but there are influences, chiefly 
- ical and productive, which justify or require 
Lee lifications. For instance, much present and 
pros ve freight may be viewed as solidified rainfall. 
The ering area is, broadly, the area of the water 
ava ty, and as a generalization, the heavy freight 
flow unidirectional, coastward, and is governed by 
the on of the river systems where these exist. 


From this brief and incomplete summary of the com- 
ponents of the policy of location it may be gathered 
that the details are numerous, and far beyond matters 
for mere routine treatment. 

It will be gleaned that prescience is the quality to be 
cultivated; for there is choice between national eff) 
ciency and local efficiency, between cheap construction 
and complete construction, between apparent economy 
and true economy. 

FUEL RESERVES.—The whole future of Australian 
internal communication is a question of the adequacy 
of the coal beds. There is no question of the sufficiency 
of the present coal in sight to meet for hundreds of 
years requirements on the basis of present consumption 
There is every probability that other coal measures will 
be found. Great though the known supplies are, they 
are not inexhaustible. Britain’s annual output would ex 
haust the one-thousand million tons of the great New 
South Wales basin in four years. 

ENGINEERING FINANCE AND ADMINISTRATION 
In private railway enterprise keen rivalry—or the possi 
bilities of rivalry—compels equally keen, responsible in 
ternal criticiem, until results at least equal those of 
competing or parallel undertakings. Read in the light 





FIG. 2. AUSTRALIA’S GEOGRAPHICAL RELATION TO THE WORLD. 


(Cylindrical projection, whose central line is a great circle through the English Channel and the Isthmus of Pan 


ama. The curved line is the equator. 


In this climate the relation of the rail to the stream 

omplex. Water is the prime need; it is not over- 
abundant without conservation, and its value is there- 
fore enhanced, When the value of the water for irri- 
gation uses exceeds its value as a mode of transport, 
and when the flow is not simultaneously available, as 
by locking, for both uses, then the construction of river- 
valley lines, with easy grades, is indicated. Most exist- 
ing railways meet the streams, tap them, but do not fol- 
low them—a plan depending upon the fashion of a time 
anterior to recognition of the imperative necessity for 
the full use of all waters for irrigation. 

Obviously the questions of irrigation and railway minor 
location are intimately connected. 

RULING GRADES.—More than any other individual 
tem, often more than all other engineering factors, grade 
s a determinant of first cost and working expenses. 
Grades of 1 in 530 and 1 in 40 on main trunk lines are a 
heritage from the past to us. There were, usually, no 
physical reasons why more favorable grading should not 
have been attained. The reasons were reasons of tran- 
sient expediency. Where they operate, such grades 
are multiplying haulage charges fourfold, and more than 
fourfold. There is no engineering doubt that, in na- 
tional development by lines destined to become main 
lines, heavy revenue-crippling grades should be rigidly 
discouraged, 

TOPOGRAPHIC DATA NEEDED.—In the wider gen- 
eralizations, the engineer in Australia is at a disad- 
vantage. His contemporary abroad has to deal with 
settled communities, which have through the centuries 
found their Hmes of transport. He has recorded and 
traditional knowledge of flood-levels and other essential 
matiers; also he has in ordnance and similar surveys 
extremely accurate collated information in regard to the 
conditions of every possible, prospective route. Here 
(here are no such guides. Sufficiently-complete topo- 
sraphical surveys are matters which cannot be too early 
undertaken in order that the after engineering of surface 
conditions, military as well as civil, may be carried out 
with clear judgment. It is necessary also to bear in 
‘oind that the rail must be so placed that, if possible, 
‘he maln highway grades are moderate also. This pro- 
Vides «nother argument for anticipatory topographic sur- 
vey, 

UNIFICATION OF GAGE.—Difference of gage abso- 
lutely precludes unfettered inter-state interchange. 

In -onstruction, given gage uniformity, great econo- 
mies would result. Instead of many stocks of differing 
Secliovs, and differing adjuncts, the standardization of 
stock, their reduction, and a reduction in the dead cap- 
‘tal \!-y represent would follow. 

TI. \ER RESOURCE.—Afforestation is not a function 
of th railway engineer; but enormous calls will be made 
Upon he already depleted forest areas for future rail- 
way ension and sleeper and structural renewala That 
the « \ply may be cheap and plentiful, forest. conser- 
Yatio. is an essential, and an immediate essential. 


Some main railway arteries are indicated.) 


of the knowledge that effort is as effective as close in 
terested censorship can make it, a comparatively simple 
return giving prominence to capital invested and net 
return, and giving lesser prominence to intermediate 
processes, suffices. It is no part of a private under 
taking’s policy to, in fact, disclose its methods of oper- 
ating. 

Something more is requisite in the case of the control 
of national engineering interests. There is no competi 
tion. Continued responsibility is absent. Questions of 
general policy blend with questions of railway policy, 
and only the initiated can discern the intent. In so far 
as railways are organized engineering, in so far is it 
necessary that all material permitting the comparison 
that replaces—in a degree—competition, should be pre- 
sented, and in a comparable form. 

Excluding the value of lands dedicated by grant, the 
capital value of the Commonwealth railways was in 
1908 £139,988,015. The net earnings equalled 4.22% or 
0.58% more than interest on loans. Such figures are 
satisfactory from a bondholder’s point of view. But they 
do not differentiate between engineering charges and 
taxation rates. Neither does a statement of the ratio 
of expenses to revenue earned make this clear. The 
ratio may be the same if economy is coupled with low 
rates, or if inefficiency is connected with proportion- 
ately higher rates, 

The “train-mile’’ purports to furnish a standard. It 
is, in fact, but an arbitrary convention of limited appli- 
cation in older communities of constant condition or 
slow change. As an Australian standard it would be 
fallacious. Each increment of locomotive power gives a 
new value to the unit, therefore it fails conclusively in 
the comparison of differing periods or of differing sys- 
tems. It does not discriminate between train weights 
or train speeds. It does not effectually discriminate be- 
tween gage differences; in fact, if gage difference is not 
specifically indicated, a fictitious equality is attached to 
widely differing quantities. (Obviously a train-mile on 
a 3-ft. and a train-mile on a standard-gage line are 
very different things.) It gives no hint as to the rela- 
tion of paying load to dead load. It does not disclose 
the efficiency of location or traction. 

The fully acknowledged ‘‘passenger-mile” or ‘‘ton- 
mile’’—that is, one passenger, or one ton hauled ore 
mile—is far more crucial. The resulting total cost of 
hauling unit weight over unit distance is a definite ex- 
pression. It is the total in which all antecedent factors 
merge. It is a summation, in comparable form, of the 
effects and efficiency of location, construction, traction 
and administration. 

In national railway issues the importance of selecting 
a definite, constant, comparable equivalent of the con- 
structional and operative efficiencies is unquestionable. 

The statistical convention of differentiating between 
state and private railway capital presents Australia's 
position for popular comparison abroad in an unjustly 
unfavorable light. : 





Australia adds its Government railway capi 
tal to ‘debts 
Canada adds its private railway. capital to 
‘*wealth.”’ 
Adding Canada’s railway capital to its 
‘“‘debts’’ the total amount is +e 
Adding Australia’s railway capital to 
“‘debts"’ the total amount is ‘ : 243,335,487 
The usual statistical statement of debts reads thus: 
Australia ...... ewan £243,335,487 
RED ‘davdsvonvsccee ; 78,104,202 


PROMOTION OF SETTLEMENT.—The greater admin 
istrative function, depending for completeness upon the 


£312,387,161 


unison of engineering and statesmanship, is the pro- 
vision of access to the land, and provision of settlement 
of accessible territory. Access provided, not too quickly, 
else will the immediate burden be too great; not too 
slowly, else will the work of development be chilled, the 
potential capital lie dormant, perhaps to pass to others 
Canada has grasped the duality of the situation, and 
is profiting Its lines are, principally, privately owned 
The capital is held at centers which control the immigra 
tion streams The climate is rigorous But, apart from 
higher reasons, as a business proposition the streams 
of population have been diverted to those areas where 
whilst advancing their own interests, the emigrants also 
become dividend-earning forces The effect is reflex; 
once started persisting, and increasing at compound in 
terest rate; the people creating the possibilities of 
further rail extension, the extension which the peopie 
create permitting of further population 

There is in Australia no railway sodality which en 
sures unity of interest and endeavor in those affairs 
which so profoundly affect the bases of engineering de- 
sign. Each state has its own railway jurisdiction, its 
own local management, its own limitations It cannot 
be held that the units shall always remain segregated 
and segregating railway entities 


CENTRAL DIRECTION.—It is clear that there must 
evolve a connecting organization, a body exercising the 
higher engineering functions; a body competent to judge, 
to suggest, with the power to ensure that the suggestion 
shall be a materialization of the best available knowl- 
edge; a body competent to determine questions of en- 
gineering economy; a body with machinery to ensure 
that economies are not pushed to the point when they 


become menaces to public safety 

So far Australia’s efforts have resulted in six ma- 
chines, The attainment of the completer specialization, 
the coordination of the parts of the six machines as a 


whole for the achievement of joint purpose, the crystal- 
izing of a supreme connecting controlling intent is the 
great work of the future, a work in which the engineer 
must bear a heavy part, for in his hand rest the lives 
of the people, the destiny of a continent 


ee 


The Mechanical Preparation of Coal.* 
By H. H. STOEK.} 


The mechanical preparation of coal refers to the treat 
ment to which such fuel is subjected in order to prepare 
it for use. This preparation includes sizing, washing, 
coking and briquetting. 

In considering the mechanical preparation of any min- 
eral two facts must be determined: (1) Does the ma- 
terial as it comes from the ground require mechanical 
treatment or preparation to render it usable for com- 
mercial purposes? (2) If mechanical treatment is not ab- 
solutely necessary, will such treatment increase the value 
of the material sufficiently to compensate for the coat 
of the treatment? The possibility of improving the fuel 
value of a given coal by mechanical treatment depends 
upon the physical conditions and chemical composition 
of the coal. 

The parts of the composition that have a fuel value 
are the fixed carbon and a certain part of the volatile 
matter. The moisture and ash have no fuel value, while 
the ash means also increased cost for handling after the 
coal has been burned. Experiments made by Mr. W. L 
Abbott, Chief Operating Engineer of the Commonwealth 
Edison Co., of Chicago (Journal of the Western Society 
of Engineers, 1906), indicate that for each coal there 
is a certain percentage of ash which limits the value of 
the coal for a fuel and determines the temperature at- 
tainable for such coal. In the experiments noted this 
was from 40 to 45%. In commenting on this experiment, 
Mr. Abbott says: 

The fact should be emphasized that although over half 
of the composition fed to the fire was fuel, it burned 
without producing any useful effect. For this there are 
two reasons: (1) On account of obstructed air supply 
through the fuel bed, incomplete combustion and escap- 
ing hydrocarbons carried away a portion of the heat, 
because the gases passed immediately among the tubes 
of the’ boiler; (2) owing to the presence of an excess cf 
ash, the percentage of fuel on the rear portion of the 
gate is greatly reduced. On this account a larger 
proportion of the air passing through the fuel bed does 


not combine with the fuel, but enters the furnace as 
free air. As the prime function of a furnace is to heat 





*Abstract of a paper read at the annual meeting of the 
+ eeepc Fuel Association, held at Chicago, May 22, 


+Professor of Mining Engineering, University of Illi- 
nols, Urbana, III. 
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the gases passing through it, any increase in the amount 
of air entering the furnace without a corresponding in- 
crease in the amount of fuel burned must result in a 
lowering of the furnace temperature. 

This lowering of temperature, besides making a long, 
smoky flame which reaches up among the boiler tubes 
and is there chilled to below the burning point, also 
reacts on the fuel bed, reducing the rate of combustion 
and still further increasing the adulteration of the furnace 


gases with free air. When the temperature of the fur- 
nace has been reduced to about 600° F. the boiler is 
unable to absorb any more heat than is necessary to 
make up for radiation losses. 


The amount of sulphur is usually small and the fuel 
value of the coal is not materially affected by its pres- 
ence. The sulphur, if it oxidizes when the coal is burned, 
has a certain fuel value, but this is more than offset by 
increased clinkering and the injurious effect of the sul- 
phur upon the grate bars. Consequently sulphur may 
be considered as a wholly deleterious element. Phos- 
phorus occtirs in very small quantities and may be 
neglected excepting in connection with the manufacture 
of coke for use in the blast furnace. The presence of 
sulphur or phosphorus in coke intended for the manu- 
facture of iron is very detrimental and the amount of 
these elements in the coal may constitute the determin- 
ing element as to whether a certain coal can be coked 
commercially (or will have a sale after it is made). The 
removal of the sulphur is therefore one of the chief prob- 
lems in the mechanical preparation of coal intended for 
coking. Phosphorus cannot be removed mechanically. 

The mechanical treatment of coal aims (1) to size it so 
that it may be burned to better advantage; (2) to in- 
crease the relative amounts of fuel constituents (fixed 
carbon and volatiles) by decreasing the non-fuel elements 
(auch as moisture and ash); and (3) to decrease the 
deleterious elements (sulphur and phosphorus). 

SIZING COAL.—For many years, the only treatment 
to which bituminous coal was subjected was to dump it 
over inclined bars which separated the very fine material 
called slack from the lump coal and in many cases even 


this amount of screening was not done and the coal was 
shipped run-of-mine. Although this method still pre- 
vails to a considerable extent, a large amount of bitum- 


jnous coal is now sized and some of the tipples recently 
built contain appliances for separating seven or eight 
91zes. 

The object of sizing coal is to secure a product that 
can be burned more advantageously than unsized coal. 
A compact coal that contains but little volatile matter 
burns on the surface and the combustion extends gradu- 
ally inward. Hence it is advantageous to have lumps 
of approximately equal size so that the air can reach 
the surface of the coal as uniformly and as readily as 
possible, for if large and small lumps are mixed, the 
passageways for the air between the large lumps are 
stopped by the small lumps. 

It is not practicable to size very soft coals, such as 
Connelsville or Pocahontas, and, moreover, there is not 
the same necessity since the coking in the furnace soon 
destroys the effect of the sizing. However, even with 
such coals, a large lump mixed with fine coal will lie 
practically dead for a long time and must be broken up 
in the furnace to secure the most effective burning. 
Anthracite is systematically broken by rolls in order 
to produce the sizes for which there is the best market, 
but thus far, there has been very little breaking of 
bituminous coal in order merely to size it for fuel pur- 
poses to supply a demand for certain sizes. Coal is, how- 
ever, crushed before coking and is broken and sized be- 
fore washing to secure the best results. The time may 
come when bituminous coal will be broken to secure 
certain sizes just as is done with anthracite; in fact, 
certain tipples recently built have crushers installed for 
this purpose looking toward the necessities of the future. 

The sizing of coal is done in one of two ways: (1) by 
inctined bars; (2) by screens, which may be revolving or 
shaking. 

In the agreement between the coal operators and the 
United Mine Workers, the standard screen is a series 
of inclined bars over which the run-of-mine coal is 
dumped. These screens separate the lump from the slack 
or screenings. The agreement in regard to these screens 
made in 1898 and generally still used in the territory 
specified is as follows: 

Screens hereby adopted for Ohio, western Pennsylvania 
and the bituminous district of Indiana shall be uniform 
in size, 6 ft. wide by 12 ft. long, built of flat or 
acorn-shaped bars of not less than %-in. surface, with 
1% ins. between bars, free from obstructions; and such 


screens shall rest upon a sufficient number of bars to 
hold the bars in proper position. 


Excepting for the sizes prepared on these standard 
bar screens, there is a wide variation in the sizes of bi- 
tuminous coal in different localities and there is no 
uniformity or standard in regard to either names or 
sizes in different states or even in different parts of the 
same state. 

In Illinois, where washeries are not used, many mines 
have reacreening plants. The coal is usually first run 
over shaker screens to take out the smaller sizes of coal, 
2 to 3 ins. diameter. The coal passing over these per- 
forations is marketed as egg and lump. The smaller coal 
is elevated, passed through a revolving screen and 


usually marketed in three or four sizes. When in four 
sizes they are usually slack up to %-in.; pea, %-in. to 
l-in.; No. 2 nut, 1-in. to 1%-ins., and No. 1 nut, 1% ins. 
up to whatever size is elevated (usually from 2% ins. to 
3 ins., or even 3% ins.). The rescreened sizes vary 
somewhat, depending on the largest size of coal that is 
elevated; that is, all of the rescreened sizes would be 
slightly larger than those given if 3%-in. coal were 
elevated and they would be somewhat smaller if 2-in. 
or 2%-in. coal were elevated. 

It is claimed by some operators that rescreened coal 
burns better than that which is not rescreened, for the 
reason that in the rescreening, the lumps are rounded 
and the edges knocked off, thus giving a more uniform 
product which will burn more regularly than that which 
has the sharper edges. 

Illinois has not only taken the lead in the screening 
and marketing of unwashed coal, but is also the leader 
in the washing of coal for steam and fuel purposes. The 
practice in regard to the screening of washed coal in 
Illinois is quite largely followed in the few washeries built 
in other neighboring states where washing is done for 
steam and fuel purposes. The washeries in these states 
commonly prepare five sizes of coal, although some few 
prepare only three and a few washeries prepare seven. 
Where the five sizes are made they are numbered as fol- 
lows: (1) 3-in. to 1%-in., (2) 1% to 1-in., (3) 1 to %-in., 
(4) % to %-in., (5) %-in. and smaller. These last two 
sizes have to be separated by the use of a spray of water 
on the screens. In fact water spray is often used on the 
sizing screens for all the different sizes as it not only 
facilitates sizing, but gives the coal a brighter and 
cleaner appearance for the market. 

CLEANING COAL.—The cleaning of coal should begin 
in the mine, and as far as possible the impurities be sep- 
arated there by hand, thus decreasing the amount of 
useless material hauled and hoisted to the surface. It 
is not always possible for the operator to secure in tne 
mine the amount of cleaning that he desires, and more 
over, with the poor light it is impossible to clean the 
coal as thoroughly as can be done on.the surface. But 
in. many cases coal could be much better cleaned at the 
face than it is. 

At present over 50% of the coal mined in the United 
States is shot off the solid, and even where the coal is 
undercut by machines an excessive amount of powder 
is used. Solid shooting, too much powder, and payment 
on the run-of-mine basis result in an excessive amount 
of fine and dirty coal, and complicate the coal cleaning 
problem of the mine operator. The amount of ash in 
the coal marketed may be materially increased by im- 
proper mining for not only is more fine coal produced 
by solid shooting and the excessive use of powder, but 
the coal is thrown from the face and so scattered that in 
loading it into the mine car a larger amount of dust 
and dirt from the bottom is gathered up than when the 
coal is properly broken down. 

In the preparation of anthracite, the pieces of slate 
or bone are separated from the coal after it has been 
sized by men or boys sitting in the chutes down which 
the sized coal runs to the pockets, or else by auto- 
matic slate pickers. This is not ordinarily done with 
bituminous coal, though occasionally a few men or boys 
stand along a chute and pick out the slate or else the 
coal is conveyed to the pockets by belts beside which 
stand men or boys who pick out the slate, and in a few 
instances automatic slate pickers are used. In some dis- 
tricts the only separation of slate at the surface is made 
while the railroad car is being loaded by men in the car 
who throw out the pieces of slate. 

COAL WASHING.—The principal method of purifying 
bituminous coals is by washing. The technical meaning 
of coal washing is a separation of impurities from the 
coal due to a difference in the specific gravity, and it 
does not mean merely a washing off by a spray of water 
of the mud or refuse adhering to the surface, although 
this latter use of the term sometimes is found. 

The object of washing coal is two-fold: (1) To reduce 
the amount of ash in the coal intended for fuel purposes 
and thus to increase its fuel value. In doing this the 
amount of sulphur is also reduced, although this is not 
particularly a consideration, and for this purpose alone 
washing would not be carried on when the coal is in- 
tended for steaming or domestic purposes (except on a 
comparatively small scale to produce a blacksmith coal). 
(2) To reduce the amount of sulphur in a coal intended 
for coking so that a coke can be made which will be 
usable in the manufacture of iron. At the same time a 
certain amount of ash-producing impurities are removed, 
but the prime object is usually the removal of the 
sulphur. 

Washed coal does not contain as much dust as un- 
washed, and the presence of dust has been shown to be a 
disadvantage in burning coal as it clogs the air pas- 
sage between the lumps of coal and thus interferes with 
combustion. It also adds to the smoke problem. The 
dust and the sludge obtained in the washing of coal are, 
however, often very high in carbon and the large 
amounts escaping from any anthracite coal breaker and 
many bituminous tipples may some day be utilized for 
briquettes. One laboratory experiment along this line 





has already been ‘inaugurated and the briquet: 
the market in competition with anthracite. 

Coal is a comparatively cheap material that 
handled in large quantities, quickly and at 
mum of expense. Hence, while the same gen 
ciples apply to the washing of coal as to the « 
tion of ores, the selling price of coal will no: 
permit the cost for equipment or treatment tha 
sible with the more valuable ores. The princip! 
lying all coal washing machinery depends upon 
ference in specific gravity between coal and th 
ities mixed with it. The average specific gravit, 
and of the materials which must be considered 
nection with the washing of coal are as follows: 


Coal. 
IE innate s Elis chide AUS < aren 004065 6500 
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If a mixture of pieces of coal, slate and pyrites I 
proximately the same size be agitated in wat: 1d 
then allowed to settle, the heaviest (the pyrites) \ 
to the bottom, the next heavier (the slate) wil! 
on top of the pyrites, and the lightest (the coal) 
un top of the slate or may even float off on top « 
water. It is often difficult to specify what is coa i 
what is refuse. For instance, coal with only 2) as) 
may have a specific gravity of only 1.25, whil 
with 8% ash will have a considerably higher specif 
gravity (possibly 1.35), while another piece from 
same mine containing 20% ash may have a specific cray- 
ity of 1.45. The same wide variation in specific gravity 
will be found in the rock mixed with the coal and the 
values given in the table above are only approximations 

A piece of coal 1 in. diameter, a piece of slate 1 3/16 
ins. diameter and a piece of pyrites 3/32-in. diameter wil! 
weigh the same, and falling in water will settle in about 
the same stratum. If there is this difference in the rela- 
tive sizes of the pieces of the three materials there wil! 
be little or no separation of them, The more nearly the 
particles of the different materials are of the same size 
the more readily can they be separated. 

If it were merely a question of separating pure pyrites 
and pure slate from pure coal the problem would be 
comparatively simple, but it must be borne in mind that 
the slate merges gradually into bone coal, and the bone 
coal in turn merges gradually into coal, and these may 
be mixed in any proportions. Furthermore, pyrites in- 
stead of being pure and occurring in lumps or balls by 
itself, may be finely divided and mixed throughout th 
coal. In this case, a separation by washing is practi- 
cally unattainable. 

It is usually necessary to establish an arbitrary dis- 
tinction between coal, bone coal and slate; for instance, 
to call everything coal having a specific gravity of less 
than 1.35, everything between 1.35 and 1.45 or 1.50 bone 
coal, and everything having a higher gravity, slate 
The market varies widely in what it will accept; when 
the demand is brisk almost anything black will pass for 
coal, while when the market is not brisk, the purchaser 
may be more particular about what he gets. 

Coal is broken preparatory to washing it in an or- 
dinary toothed roll, and then sized either in revolving 
screens or shaker screens, or in an hydraulic classifier 
Machines used for washing coal are classed under four 
general heads: (1) Trough washers, of which the Scaife 
is an example; (2) inverted cone washers, like the 
Jeffrey; (3) bumping tables like the Campbell; (4) jigs, 
of which there are a large number of different types. 

The Scaife washer consists of a semicircular trough 
about 2 ft. in diameter and 24 ft. long, set at an in- 
clination and containing a number of partitions, the 
height of which can be made greater or less as desired. 
A number of arms are attached to a shaft which runs 
the entire length of the trough, and these are given a 
reciprocating motion by means of a driving pulley 
the center. The mixture of coal and water is fed into 
the trough at the upper end and it is stirred by the 
arms as it flows downward along the trough. In this 
way any mud is washed from the coal and the coal! and 
slate are kept stirred up, the slate and pyrites set'le 
behind the dams or partitions, while the coal flows ov«r 
the end of the trough. A washer of this size hand! s 
from 75 to 100 tons of coal per day, and one man «°4 
attend to six washers. The principal advantage of ‘)': 
washer is the low cost of attendance, and the sm.!! 
amount of power required, 1 HP. being required © 
each washer. 

The Jeffrey-Robinson washer consists of a steel 
verted cone chamber in which are arms and stir 
plates. A water supply enters at the bottom and ‘"¢ 
coal through a chute at the top. The arms agitate ( 
mixture, and the coal being lighter flows out over © 
top through the chute upon conveyors, which are > "- 
forated, so that the water drains off the coal as ' 
passes over the conveyors and“vefore it is dropped ovr 
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nto the chutes. The waste material being 
the coal, sinks to the bottom of the cone, 


= en out from time to time through the bottom 
- ¢ two gates. The water which drains from - 
~ the conveyors can be used again by being 
a m the tank back into the washer, but water 
pon ised over again in this way only when it is 
— ecessary, aS the sulphur in coal becomes 
rh ered and floats on the water. 

rhe pbell bumping table consists of a shallow 
on a box about 9 ft. long by 3 ft. wide suspended 


One end is provided with a solid head and 
1ich is shod with a steel plate, and the bot- 
yed and consists of an upper or false bottom, 
sil er or permanent bottom. By means of a ram 
» the table is shaken or bumped, and in this 





way heavy slate and pyrites gradually separate and 
0 end of the table, while the coal being lighter 
0 the other end of the table. This method cor- 
aad with the use of the bumping table in the con- 
etre on of ores. 

: Th is the most commonly used appliance for sub- 
tect mixture of coal, bone and pyrites to the in- 
<anied ‘ action of a rising current of water. Jigs 
are two general classes. (1) Fixed screen jigs in 
which the material rests on a fixed screen and the 
pulsa of water is produced by a piston moving up 
and down, or back and forth, in a compartment below 
or at one side of the screen compartment. It is evident 


that as the water is forced upward through the screen 
the mixture will be stirred up and separated or shaken 
apart, and then, as the water comes to rest at the end 
of the upward motion of the water, the materials w'll 
arrange themselves according to their specific gravities 
as already explained. The mixture to be jigged ‘s fed 
on the upper side of the screen away from the discharge 
opening, and as the pulsations continue this material 
gradually works its way towards the outlet or discharg», 
the stratification or separation of the materials becoming 
more and more perfect as the material travels from ihe 
feed to the discharge side of the screen. The length and 
number of strokes of the jig depend upon the material to 
be separated. The heavier the material the greater the 
force it is necessary to apply in order to stir up the bed. 

(2) Moving pan jigs, in which (instead of the agita- 
tion being produced by the movement of a piston) the 
pan may be hinged at one side and hung from the other 
end by rods which are attached to some form of gearing 
above and caused to move up and down, thus producing 
exactly the same effect within the pan as is produced 
by a piston in the piston type of jig. The Stewart and 
Pittsburg jigs of this type have been extensively used in 
the preparation of bituminous coal. 

In both the piston and pan types of jigs the refuse is 
drawn off at the bottom and from one side of the pan, 
while the washed material flows out over the top or is 
taken off by means of a conveyor. The Feldspar jig or 
Hartz jig has a layer of feldspar on the pan and the 
fine refuse material passes down through this bed of 
feldspar and through the openings in the screen into the 
bottom or slush tank of the jig from which it is drawn 
out through openings. 

Where the materials to be separated are very close in 
specific gravity it is often advantageous to use a double 
or triple compartment jig, which is practically two or 
three jigs run in tandem. The first jig takes out the 
rock and allows the coal and bone to go into the second 
jig where it is treated entirely similarly to the first jig 
and a separation of the coal and bone is made. This is 
an adaptation of the method of jigging which is largely 
used in connection with ores. 


FIG. -. MOLDS IN PLACE FOR THE DUCTS OF CONCRETE CONDUITS. 


The cost of washing coal varies widely in different 
localities, and in Illinois alone, figures have been fur- 
nished the writer varying from 2% to 20 cts. per ton; 
but many quote their costs as simply the labor employed 
in the washing, without including the interest on their 
investment and the depreciation of the plant. A cost of 
10 cts. per ton will apply in a number of Illinois plants. 

Until quite recently, the coal washing industry in the 
United States could be said to be in an experimental 
state, owing to the fact that there was such a great 
amount of high-grade coal in the Appalachian and other 
coal regions that could be marketed and coked without 
preliminary washing. As the coal fields have been more 
extensively developed, and as competition between dis- 
tricts has become more keen, and also since the Con- 
nelsville region is being rapidly exhausted, the demand 
for washed coal both for domestic and coking purposes, 
has increased. Another item which has given an im- 
petus to the coal washing industry is the extensive in- 
troduction of late years of by-product coke ovens. The 
use of these ovens renders it possible to coke coal which 
cannot be coked in the bee-hive oven. It has also been 
demonstrated that it is possible to coke certain coal after 
washing which cannot be successfully coked before wash- 
ing, On account of the large amount of impurities con- 
tained. The low-grade coals of the Rocky Mountain 
states can be greatly improved by washing and many of 
them can be coked only after first being washed. 

The amount of the coal washed and the number of 
washeries in 19 states in 1908 are shown in the report of 
Mr. E. W. Parker as follows: Number of jigs or wash- 
ers, 682; coal washed, 13,660,478 tons; coal obtained, 
11,870,438 tons. 

Illinois is the chief center of coal washing for do- 
mestic purposes. In Alabama, the coal is washed mainly 
as preliminary to coking, and 
in Pennsylvania it is washed 
both for coking and do- 
mestic purposes. There are 
a few washeries in Mon- 
tana and Washington, where 
the coal is washed for 
railway use, although thus 
far there has not been much 
demand on the part of 
the railways for washed 
coal. 

Not all coal can be washed FIG, 1, 
successfully or economi- 
cally, and coal washing is by no means the panacea for 
all the ills of the coal market that some enthusiastic 
advocates would have us believe, but that the industry 
has a future and that the problem is worthy of the 
closest study of engineers we are assured. It must be 
borne in mind that each coal washing proposition is a 
distinct problem, and that there is no universal coal 
washing process or machinery. Each problem must be 
separately studied and extensive laboratory tests made 
before an expensive plant is erected, for by such exam- 
inations and tests it is generally possible to say whether 
a certain coal can be washed and thereby rendered fit 
for a specific purpose. 

COKING COAL.—The coking of coal is too extensive 
a subject to be considered in detail here. Until re- 
cently, the coking industry has been of interest almost 
entirely in connection with the manufacture of pig iron, 
and the lesser use of coke in the foundry. The intro- 
duction of by-product ovens, however, has given an 
interest in the subject to many connected with mechan- 
ical pursuits because most of these by-product plants are 
located in large cities and many of them have been es- 





tablished with a view to utilizing for fuel or illuminat- 
ing purposes the gaseous products which are wasted in 
the ordinary bee-hive oven A few of these plants have 
been established for the purpose of providing coke for 
domestic use and in connection with one at least (at 
Everett, Mass.) it was thought that the coke would be 
used extensively by the railways of New England. This 
experiment, however, does not seem to have been very 





successful In connection with the smoke problem in 
Chicago, experiments have been made by the railways in 
connection with the use of coke made from Illinois coals, 
but there is no data available at present in this con 
nection. 

BRIQUETTING COAL.—The briquetting of coal has 
been exhaustively treated before this association by Mr 


C. T. Malcolmson, and need not be here considered.* 
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Concrete Conduits for Electric Cables. 


The use of concrete conduits (cast in place) 
for electric cables laid in streets was described 
in our issue of June 9, in a paper by Mr. S. B 
Way, Superintendent of the Union Electric Light 
& Power Co., of St. Louis, Mo Since this was 
published we have received from the Monolithic 
Conduit Co. (Chemical Building, St. Louis, Mo.) 
some further particulars of this system of con 
struction, together with illustrations of the work 
The methods of construction were given in the 
article mentioned above, but it may be explained 
here that U-shaped wooden forms for the ducts, 
in 16-ft. lengths, are placed upon concrete sup- 
ports (16 ft. apart) standing on the graded bot 
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SECTIONS OF CONCRETE CONDUITS MADE IN THE TRENCH. 


tom of the trench. Concrete is then filled around 
the molds, level with their tops, and after the 
molds are removed the conduits are covered with 
5-in. concrete slabs. With more than one row 
or tier of conduits, the next row is cast in the 
same way upon the top of these plates 

Fig. 1 shows some of the sections of the con 
duits, and the accompanying table shows the 
amount of concrete required. Fig. 2 shows the 
longitudinal forms or duct molds (A) in place 
for a four-duct conduit; they rest on the block 
(B) and are held in place by weights (C). Fig. 3 
shows the completed ducts with the %&-in. con- 
crete cover slabs (D) being placed, ready for 
the construction of another tier of ducts. These 
slabs are 20 x 24 ins. 

The system is the invention of Mr. S. B. Way 
and Mr. E, C. Freeze, and its construction was 


*Engineering News, Aug. 5, 1909. 


FIG. 3. CONCRETE DUCTS COMPLETED AND BEING COVERED WITH 


CONCRETE SLABS. 
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commenced in St. Louis in 1906. The company 
has built about four miles of conduit, with an 
average section of eight ducts. It is claimed 
that by this construction the cost of tile or pipe 
ducts is saved, as the latter require practically 
the same amount of concrete, while the work is 
simplified by eliminating the transportation, 
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nels trrough which the water passed the various 
portions of the city and then into the harbor. 
This water-supply became too badly polluted 
with the growth of the city to permit of its use 
for drinking. Therefore, in 1835 there was in- 
stalled a 20-in. cast-iron pipe line leading to the 
city; and a filtration system was established a 
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As the filter has not been used since the 
municipal water-supply has been available, 


impossible to discuss the efficiency of oper 


more than to say that it is believed thar 
plant served to reduce greatly the large qu 
tity of suspended matter which existed in 
raw river water at times of heavy rains. The 
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FIG. 1. 


handling and laying of tile or pipe. The strength 
is considered to be greater for the concrete sys- 
tem, while its maintenance cost is very low. No 
defects or failures have occurred in the 3% years’ 
service 


Concrete Conduits for Electric Cables. 

No. of ducta ........ 2 4 6 8 16 
NG. ‘OF COTS. cc ces'c0 1 2 2 4 
Width of conc., ins.. 18% 134% 18 2% 22% 
Depth of conc., ins... 8% 138% 13% 18 
Concrete area, 8q. ins. 91.74 133.80 175.86 284.22 350.52 
Conduit area, sq. ins. 20.88 41.76 62.64 125.28 167. O4 
Concrete per ft. of : 

Gact, CB, £0... ..s0es 0.82 0.23 0.20 0.16 0.15 
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Notes on the Water-Supply of Havana, Cuba. 
By R. WINTHROP PRATT.* 


first water-supply of the city of Havana 
derived before the year 1600 from the 


The 


was 


Almendares River, at a point four miles south- 
west of the city. 
high of rock construction, 
through 


Here was built a diverting dam 
and the river 
open aqueduct, 


15 ft. 


water was diverted an 





Fig. 2. Exterior View of Old Water Filters, Havana, 
Cuba. ‘ 


The screens are to shut out possible in- 
settling reservoirs show in the fore- 


(Built in 1835. 
truders. The 
ground.) 


known as the Zanja Real, which on reaching the -< 
city was divided into several smaller open chan- — 








*Chief Engineer Ohio State Board of Health, Columbus, 
Ohio; late Director of Sanitary Engineering, Republic of 
Cuba 








PLAN AND SECTIONS OF THE FILTERS OF FERNANDO VIl., 


* china” or 


of note. 


short distance above the original dam. A limited 
distribution was at this time also installed and 
the works called the Aqueduct of Fernando VII.* 


Antique Filter Plant. 

The filter plant is of interest as being, prob- 
ably, the oldest artificial one in the world, built 
along the general lines of certain modern plants; 
or to be more exact, built along the lines of some 
of our preliminary filter plants or “scrubbers.” 
The general design will be understood from the 
Plan and sections, Fig. 1, supplemented by the 
views, Fig. 2. The construction is of brick, 
plastered with cement, and the walls are all un- 
usually heavy as compared to modern design. 

The water, diverted from the Almendares 
River, which is near by, passes by gravity into 
one or both of the settling basins, each holding 
about 80,000 gals., from which it overflows into 
channels which pass around each filter unit, 
above the level of the filtering material. At in- 
tervals of every 2 ft. in the dividing wall be- 
tween this channel and the filters, are rect- 
angular openings, 2 ft. wide, in each of which 
are inserted two wire screens having a mesh of 
about -in. A very large screening area is thus 


- provided, through which the water passes before 


being applied to the filters. 

Each filter unit is approximately 61 x 13 ft. 
in plan, with cement floor, and contains about 4 
ft. of filtefing material, consisting of ‘‘piedra_ 


stgites © Tan ‘ing from 4-in to 1 in. in diameter. 
No band’ ig used? meither are there underdrains; 


“but the filtéreg” Water passes directly from one - 


end of. ‘each ‘filter into the filtered water’ well, 
and thence by,.gravity to the city. Opportunity 
is provided for wasting the water by means of 
@ drain, passing around the filters, at a lower 
elevation. ’ : 

The’ filters, channéls and clear wells are all 
covered by a flat-roof, supported by piers at an 
elevation of 10 or 12 ft. above thefilters. This 
roof is constructed of cedar beams ‘and planksp* 
covered with a lime mortar, composed of lime, 
sand and stone in.equal portions, on top of 
which are roofing tile. That the roof should 
have remained serviceable for 75 years is worthy 


*Aqueduet or -in Spanish “Acastbecto™ is used. in the 
same sense as the English term ‘‘water-works.”’ 


ravel composed iof- small hard black . * 
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FORMING A PART OF THE OLD WATER-SUPPLY OF HAVANA, CUBA. 


of operation must have been great, as the screens 
needed frequent attention and it was often neces 
sary to remove and clean the filtering materi:! 


Present Supply. 

The present water-supply system for Havan. 
was constructed by Spanish engineers betwee: 
1859 and 1894, being completed, it will be 
before the Spanish-American War. 

The water is derived from springs which issu 
from the base of abrupt hills of porous lin: 
stone formation and which border the Alme: 
dares River at Vento, five miles above th: 
original water-works, and some nine miles from 
the center of the city of Havana. The larg 
capacity of the springs (more than 30,000,000 
gals. per day during the dryest periods) suggests 
the existence of an underground river flowing 
from a southerly direction through the limeston 
rock. More water can readily be obtained by 
With 


noted 


proper development in the same district. 





Fig. 3. View of Interior of Vento Aqueduct Tunne’ 
~at Lower Shaft, Havana Water-Gupply. 


. 


a “total population. t but 300/690, and an in 


adéquate Jistribution system, the “‘above-men 
tioned @ will be suffigient for some time 
In devel the present - supply, the water 


bearing rock was stripped and opened for a dis 
tance of some 200 ft, back from the Almendares 
River and_ slightly above, the average level © 
that stream. A horseshoe-shaped area, abou' 














ily 14, IgI0O. 


60 ft., was then enclosed by masonry walls 
ng on the rock and extending, on a 1 to 1 
_ through a vertical height of about 25 ft., 
forming a basin or “taza.” (See view, 
3.) 

is construction, together with storm-water 
ns, prevents the entrance into the spring of 
vce wash from the surrounding hills. It does 
prevent the river water, during its high 
s, from passing backward through the 
is rock and affecting the quality of the 
ng water; and the problem of protecting the 
r-supply from this influence of the river is 
which the present government authorities 

trying to solve. 
m the receiving basin the water overflows 
depth of 4 ft. and passes over a weir into 
.gueduct which conveys the water by gravity 
1e distributing reservoir at Palatino. This 
iuct is of brick masonry, of oval form, the 
h ontal and vertical axes being 6.6 and 9.7 ft. 
re tively. It is six miles long and for most 
s length is located just below the surface 
yf the ground. Flowing less than half full, it is 
suflicient for the present needs of the city (which 
consumes about 30,000,000 gals. per day), but the 
flow cannot be greatly increased without causing 
leakage through the upper part of the aqueduct. 
Just after leaving the springs the aqueduct is 
replaced by an inverted siphon 250 ft. long, ex- 
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The water contains a large amount of lime, 
principally in the form of carbonate, and for this 
reason is somewhat objectionable for certain 


domestic purposes as well as for boiler uses. 


The following memoranda have been trans- 
lated from the official report of the National 
Health Department Laboratory of the analysis 
of a sample of water collected from Vento on 
March 21, 1910. 


PHYSICAL AND CHEMICAL. 
(Parts per Million.) 


TARRABRY 6 oc cn cc ce cee bere eres cvsccccccevcccces ..None 
Coca 54 kc ba ek au Chiba e¥as hbvec aces 00 0res cure See 
Ee PE ya Ss ES ere 
Fr@G GMMOMDIA. .. 2.2.2 ccc cccccsccee +d se Pée aw eatbnte None 
DEOAE GUIROUIEK., «0 u:0 0.0 0.60: '0:0 5:5 00,0660 60:6 004 as Oe 
MEE eos de Rccsece’ dues o< oe 
Nitrites icthide anedebsidadhee adbvedtuviceséencs eee 
Residue on evaporation at 110................-...-328 
RTE. SII, oc n.n.55 G0 ke0 occ an cbeesessaccesceuc am 
Organic material (principally lime)................. 248 
BACTERIA. 
Total, 4,333 per cc.; B. Coll.......ceseee: None in 10 ce 


Distributing Reservoir. 


The brick aqueduct terminates at the Palatino 
reservoirs, located on high ground at the out- 
skirts of Havana. From here most of the city 
is supplied by gravity, although the pressure 
afforded, by reason of the comparatively slight 
elevation of the reservoir and also by reason of 
the poor distribution system, is not great. To 
supply several of the more recently developed and 
higher portions of the city, pumping is neces- 
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conduit of the Empire City Subway Co. at 70th 


St. and West End Ave.; almost at the same time 
there was a rapid succession of explosions along 
the line of the same conduit. The testimony of 
people who were upon the street or in adjacent 


houses at the time of the explosion was, as usual 


in such cases, quite conflicting and the facts are 
given here as representing what seems to be a 
preponderance of testimony in regard to the dif- 
ferent points involved The explosion at 70th 
St. was followed by one in the corresponding 
manhole at 73d St., and this latter in quick suc- 
cession by similar explosions in the manholes 
along West End Av. at the corners of 73d to 
77th Sts.. inclusive. All of the explosions, ex 
cept that at 77th St., which was very light, had 
about the same degree of intensity, judging by 
the mechanical effects: such as displacement of 
the manhole covers, by the tearing up of the 
asphalted street, and by the interval between 
explosions which was no more than two or three 
seconds. 

The manhole covers consisted of iron frames, 
circular, with a large flange below and a heavy 
round lid bolted upon the mouth of the frame, The 
frame and lid together weighed 1,800 lbs. At 
the flange, where the frame had its extreme 
width, the diameter was about 5 ft. and that 
of the lid, including its overlap, was about 3 ft 
This cover is supplemented by an inner cover 





FIG, 4. GENERAL VIEW OF RECEIVING RESERVOIR, VENTO SPRINGS, FIG. 5. EXTERIOR VIEW OF VENTO TUNNEL, HAVANA WATER-SUPPLY, 


HAVANA WATER-SUPPLY. AS IT PASSES 


tending under the Almendares River. This 
iphon consists of two 30-in, cast-iron pipe lines, 
ited in a masonry tunnel, approximately 8 ft. 
in diameter. The construction of this tunnel and 
the two wide shafts leading down to it, at both 
ends, is an unusually fine piece of cut-stone 
masonry work; although it would be considered 
by most American engineers as unnecessarily ex- 
pensive for the purpose it serves. Furthermore, 
the tunnel is mot deep enough to be beyond danger 
from freshets in the river. This tunnel, as well 
the spring itself, constitute one of the prin- 
vipal points of interest for sight-seers, and during 
‘he tourist season there are many visitors to 
Vento. 
Quality of the Water. 
The water from the Vento supply is very clear 
ind sparkling; and as it issues, in the tropical 
‘unlight, from the limestone rock into the basin 
' light-colored cut-stone masonry, it looks very 
ottractive. As would be expected, however, the 
‘posure of this ground water to the sunlight 
‘uses @ luxuriant growth of algae; and this 
essitates the constant employment of two 
‘en to scrape the green growth from the bottom 
id sides of the basin. These men are obliged 
' Stand all day in water up to their waists, in or- 
nary clothes; but the efforts of the writer have 
sulted in the purchase of heavy rubber suits— 
1 improvement, at least, from an ethical if not 
/m @ hygienic standpoint. It has been pro- 
sed to use copper sulphate as a means of pre- 
nting the growths of algae; but the storage 
ailable is probably not sufficient to permit the 
ccessful use of this chemical. 


sary; and for this purpose several pumps of 
moderate capacity have been installed at Pala 
tino in the past. 

The reservoirs consist of two sections, each 
200 ft. sq. and 15 ft. deep. The aqueduct enters 
at one end of the dividing wall while at the 
other is located an elaborately-designed gate 
house of the Spanish type of architecture, in 
which are located the valves controlling the flow 
of water to the various parts of the city. 
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Gas Explosions in an Electric Conduit, 
New York City. 


By A. A. BRENEMAN,* M. Am. Chem. Soc. 

In Engineering News of Dec, 2, 1909, the 
writer described a gas explosion in the sewers 
of a section of New York City, between 42d and 
53d Sts., on the West Side. It was pointed out 
there that gasoline and other combustible vola- 
tile liquids from automobile garages were the 
sources of trouble. 

Another explosion has recently occurred under 
a considerable length of certain streets of New 
York, but as the trouble arose from entirely 
different sources and as all such sub-surface ex- 
pldsions are of interest to municipal engineers 
this latest case has seemed worthy of discus- 
sion. 

On the evening of April 9, at 10.30 p. m., there 
was an explosion in the manhole of the electric 





*Consulting and Analytical Chemist, 97 Water St., 
New York City. Late expert Member Municipal Explo- 
dives Commission; formerly Professor of Industrial 
Chemistry, Cornell University. 








FROM SHAFT TO AND UNDER RIVER. 


or pan which is bolted down upon the frame to 
exclude water. Such a manhole, therefore, 1s, 
ordinarily, a tightly closed space with no ven- 
tilation except what is possible through the 
pores of a brick wall, or from its connection by 
the pipe duct with other manholes, a block away 
in either direction. Provisions for ventilation 
were made in many manholes, as shown later 
The manhole is a brick-walled pit, square, with 
rounded corners in its lower part and with its 
wall drawn in to a circle at the top upon which 
the flange of the frame rests. Over this flange 
and over all the adjacent parts of the street is 
a 6-in. layer of concrete resting upon a bed of 
sand with earth beneath it and having on top 
of the concrete a layer of asphalt 2% to 3 ins. in 
thickness. The ducts of the conduit which carry 
the electric wires are 3-in. wrought-iron pipes 
laid symmetrically in two horizontal rows, four 
pipes below and two above, in a continuous b!ock 
of concrete of about 2 ft. by 1 ft. in cross- 
section and running from one manhole to an- 
other. The concrete is laid in a trough of 
wooden planks. The ducts are cut off at the 
wall of each manhole, leaving a clear working 
space in the pit. Into these ducts.are put the 
wire cables (insulated wires bunched together 
and sealed in a lead sheath) which run through 
the ducts from one manhole to another and are 
then bent around along the side of the manhole 
and run into the ducts along the other side. 


The ducts just noted are devoted entirely to tele- 
phone and telegraph wires and carry therefore, 


ordinarily, only low-tension currents. 


Through each manhole runs an iron pipe about 
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4 ins. in diameter, resting against the wall of 
the manhole a few inches above the line of the 
ducts and somewhat low down on the opposite 
side of the manhole runs a 6-in. cast-iron water 
pipe of the city supply. The upper pipe has 
openings into each manhole and is connected 
with a blower so that it can be used for ventila- 
tion of the manholes. Reference to Engineering 
News, April 6, 1893, p. 319, discloses the history 
of this ventilating pipe. Several manhole ex- 
plosions, in the period from 1887 to 1889, when 
the conduits were comparatively new, so alarmed 
the citizens that the very existence of the con- 
duit systems was threatened. As it was then 


stated: 

The citizens would not long endure the existence of 
an explosive magazine under them, transforming the 
manhole cover at each corner into a death-dealing pro- 


jectile. 


The cause was believed to be due to the in- 


leakage of illuminating gas from leaky gas 
mains. Mr. W. J. Baldwin, M. Am. Soc. M. E., 
was commissioned to study the problem of pre- 


venting these explosions and he advised a forced 
ventilation system of which the pipe above noted 
was a part. 

A 6-in. wrought-iron pipe was run along the 
conduit line, passing through each manhole. 
This pipe distributed air from T2 blower sta- 
tions. The air escaped from small holes into 
the manholes and produced therein a _ slight 
plenum preventing the inleakage of gas. The 
size of the holes increased with the distance 
from a_ blower = station. Where steam was 
readily available, steam-driven Root blowers were 
used; in other locations the drive was by gas 
engine. About 1 HP. was needed per mile of 
conduit line. 

There were many manhole explosions before 
the introduction of this system, especially in 
the regions below 23d St. and between Third 
and Ninth Avs. The manholes at that time were 
smaller and the frames and covers also were 
smaller than those used at present. Iron pipes 
for the ducts also have been largely replaced in 
new construction by perforated blocks or tile of 
vitrified stone ware. These early accidents gen- 
erally resulted in projection of the iron covers 
into the air sometimes to great heights and they 
were a serious menace to street traffic. They 
have been much less frequent of late years and 
none of them, as far as the writer knows, have 
shown such serious tearing up of the street sur- 
face as the ones which are described in this 
paper. The ventilating pipe in the 70th St. man- 
hole has not been used for some time, as ex- 
plosions have not occurred in this part of the 
conduit system and as ventilation has been held 
to be unnecessary. 

Immediately adjoining the low tension conduit, 
but separate from it, was a similar conduit car- 
rying lighting circuits and using, of course, cur- 
rent at much higher tension. There was nothing 
to show, however, that there was any metallic 
contact between the two systems and the writer 
is informed by those who have tested the cir- 
cuits that there was no indication of higher 
potential in either of the large pipes above men- 
tioned that ran through the manholes. The 
origin of a spark, therefore, is difficult to ac- 
count for upon any general view; yet it is be- 
yond question that the explosions which occurred 
were originated in -some way by an electric 
spark. The system of manholes and conduits 
was a closed system with tops effectually sealed 
and with tight brick walls otherwise enclosing 
the manhole, and there was no opening through 
which flame or any lighted combustible sub- 
stance could have been introduced. 

The surface of the street was only about 14 
ins. above the top of the brick wall -on which 
rested the frame of the manhole cover. Any 
pressure from within the manhole, if of sufficient 
magnitude, must be relieved by displacing the 
manhole frame and cover, or by tearing up the 
street around it, and rupturing the wall of the 
pit. The effects of the explosion on April 9 
at 7Oth St. were to tear up the surface of the 
street for a depth of from 15 ins. to 2 ft. for 
a space of from 10 to 12 ft. square, and to throw 





out the 1,800-lb. cover which fell back after the 
explosion into the hole. It would seem from an 
inspection of these openings that the pressure 
was first exerted upward upon the manhole 
cover, and that this, as it rose, ripped up the 
layer of concrete and asphalt in fragments of 
considerable size, which fell partly outside but 
mainly back into the excavation. There is 
nothing to show that the covers of any man- 
holes flew to any great height, although there 
are exaggerated stories of witnesses who saw 
them in the air at the height of a 3-story house. 
The fact that the covers fell back into the ex- 
cavations shows that they could not have gone 
very high. Considering the wide base of this 
cover and the manner in which it was held down 
by earth and concrete and asphalt, it is unlikely 
that it would rise in a vertical line, and if it 
rose at any other angle to the street surface it 
could not have failed to fall outside of the ex- 
cavation if it had gone to any great height, as 
the holes were only from 10 to 12 ft. square. 
Moreover, there was no dent in the asphalt pave- 
ment outside of the excavations such as would 
have been made by these heavy masses of iron 
falling upon it from any height. They may 
have gone to a height of 5 or 6 ft. in extreme 
cases. When it is considered that the force 
acting upon the cover could move it only a slight 
distance before that force was released by the 
opening in the broken pavement surrouding it, 
it is evident that the flying lid was not actuated 
by a continuous propelling force behind it, like 
a projectile in a gun, but that it received little 
more pressure than that required to tear it 
loose from its base before that pressure was 
relieved through other openings. 


The writer showed in his previous article on 
the New York City sewer explosions (Eng. News, 
Dec. 2, 1909), that the conditions of the city 
streets were such as to make the escape of 
illuminating gas into the sewers unlikely. The 
sewers are 13 ft. below the surface while the 
gas pipes are only 2% to 3 ft. Gas pipes and 
electric conduits are on about the same level, 
and after the 1889 troubles, Mr. Baldwin found 


traces of illuminating gas in the conduit sys- 
tems. , 


There is always more or less leakage from the 
Street pipes carrying illuminating gas. These 
pipes form a long and complicated system, hav- 
ing many joints. and leakage is inevitable. The 
presence of gas in the soil under the street is 
made evident in many cases where the street is 
torn up and on asphalted streets any gas es- 
caping into the soil is more or less imprisoned 
by the impervious street surface. The pre- 
dominant gas in New York City used for illumi- 
nation is carburetted water gas, especially rich in 
hydrogen and containing also considerable marsh 
gas or methane. These two gases are both com- 
bustible and, from their lightness, are both 
highly diffusible, that is, they pass more rapidly 
through small openings or through a porous sub- 
stance than other gases. Assuming that the soil 
in the vicinity of one of these manholes was 
permeated with gas, its most direct outlet would 
be through the porous wall of the manhole, and 
it would tend to form a mixture of gas and air 
in the closed chamber under the manhole cover. 
If this aggregation of gas in the soil were 
merely local. it would escape mainly into the 
nearest manhole, and from this the gas might 
permeate through the pipes or ducts, some of 
which are unoccupied, and open into adjacent 
manholes. The wooden sheathing of the con- 
crete blocks in which the iron-pipe ducts are 
laid, is already considerably decayed in places 
and this decay reduces the size of the wooden 
box and may leave air spaces between it and 
the surrounding soil through which gas would 
find its way, even from points quite a distance 
from the manhole, into these openings. The 
manholes for this system occur only at the 
street crossings. There is one on every block at 
the southwest corner of the street with its 
center about 4 ft. from the curved edge of the 
corner paving stone. Considering the number of 
explosions and their occurrence in rapid suc- 
cession, it is probable that the accumulation of 


gas and air forming an explosive mixture 
occurred through general escape from the s 
the street into the manholes along the entire 
through the course of seven blocks (about 

ft.) rather than that it had passed throug! 
whole succession of ducts and manholes 

one center of leakage. 

Mixtures of illuminating gas and air wil! 
Plode with a proportion of gas correspondin:s 
4 or 5% of gas and through all intermed 
mixtures up to perhaps 30% or more. Abov: 
below these proportions, through slight va) 
tions, flame can be communicated by a fi: 
but the rate of burning is not sufficiently rapid 
constitute an explosion. A mixture containing 
very little gas or too much gas will not explo 
and except under certain conditions, wil] 
ignite. 

The force exerted by a gas explosion und 
the conditions above given is considerable, 
will be evident to anyone who has examined t! 
openings made in the street, but as has b 
said, the construction was not such as to all: 
the most destructive utilization of the force. Th 
shallow covering of the street about the may 
hole gave a ready relief to the force and t)} 
result was rather that of a vigorous push up: 
the manhole cover and the street surface for a 
instant before the pressure was released throug! 
the opening made. The sound of the explosion 
was not great; it was described even by thos 
near by as that of a gun or a series of guns 
fired in succession, and by others as sounding 
like the explosions commonly produced by an 
automobile. At a distance of a block or two, in 
the streets parallel to West End Ave., it was 
scarcely noticed, and, if heard at all, was de- 
scribed as a dull, smothered sound, like that 
of a distant rock blast. There was no projec- 
tion of fragments of the pavement to any dis- 
tance; there was no concussion to speak of and 
no windows were broken, although there were 
windows in some cases within 20 to 25 ft. of the 
manhole. West End Ave. is a quiet street, en- 
tirely given up to residences, and at 10.30 in the 
evening there were few persons or vehicles on 
the street. There was no record of anyone 
being injured in any way, as might have hap- 
pened from flying fragments or the upheaval of 
the street. It is satisfactory to know that the 
menace from such explosions as this is not really 
so serious as might be apprehended. 

It is worth while to consider, so far as data 
can be brought to bear upon the question, what 
may have been the actual force exerted in this 
case. The average composition of illuminating 
gas (water gas) as used in New York City, may 
be expressed by the following figures, in per cent 
by volume: 


TEPIOGE 2 tha Fick eww dw NT 6GS Tews Mes P ee cee eerecere 29.5 
CIS I 3s oi v6 60's URE SRS 006 ON SUES CODE Ss 000 29.0 
SR SE os tec dud edes ter mamensbuesegee 18.0 
Heavy hydrocarbons (principally Ethylene, C,Hy,, 

oe errr eres ree eee 12.0 
WORE hon dvs ib oS nb bcd ewak cwetn hatred see cece 8.0 
Carbon di-oxide ......... cece cece e cee eeeeeeeeeeees 3.0 
ORFROR 20 scntiss Tice Nis bh Kahane ERE Nees Ves ceeds 0.5 


The heavy hydrocarbons above include many 
different gases and vapors, some of which are 
of higher calorific power than Ethylene, (Pro 
pane, Butane, Benzol vapor, Acetylene, etc.) but 
they are all calculated here as Ethylene which is 
the preponderating factor because no substan- 
tial error is involved and because the computa 
tion would be otherwise too complex. 

This gas has a value of 155,286 calories per 
cubic foot, and a flame temperature, when burned 
with the exact quantity of air required for com- 
plete combustion, of 2,900° C. The capacity of 
the manholes was estimated, roughly, at 100 cu 
ft., and the pressure, at the instant of explosion, 
upon the lid of the manhole, was about 56 tons 
as a maximum; it may have been much less 
This pressure, of course, acted instantly upon 
the under side of the street pavement over a sur- 
face of 10 to 12 ft. square, confined and held to 
gether by the somewhat tough and plastic coat 
ing of the overlying asphalt. Great as the forc: 
may seem at first, it was barely sufficient, whe’ 
so diffused, to rip up the street over this are 
and there was no energy left for a scattering °° 
projection of the fragments.’ The testimony 0! 
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sses is, uniformly, that there was no ap- 

ince of flame or smoke, nor any abundant 
| of dust or small fragments and the ap- 
-ance of street and sidewalks confirmed this 
mony. 

fact that there were no_ explosions 
een 70th and 73d Sts., while every suc- 
ve manhole from 73d to 77th St. was 
open, is somewhat puzzling. Evidently, 

. was transmitted through the manholes of 

and 72d Sts., and the intervening portions 

.e conduit, but there was no explosion. It 

nly be assumed that in the case of these 
manholes, there was a gas mixture too poor 
‘oo rich in gas, as explained above, to pro- 

an explosion, but still sufficient to transmit 
icht flash or flame, through the ducts to the 
essive manholes following, until the true ex- 
‘ve mixtures were reached at 73d St. and be- 
The local conditions responsible for these 

ex ptions, can only be surmised. 

Considering broadly the whole question of con- 
juit explosions, it is evident that the number of 
explosions is limited by the infrequency of the 
conditions of ignition, at least in conduits of the 
low-tension type. The opportunities for gas leak- 
age are abundant and yet the explosions are rel- 
atively few. However, serious injuries may re- 
sult from such explosions as have been de- 
scribed, and it is worth while to take every pre- 
caution to prevent them. It is doubtful if much 
more can be expected at present in the preven- 
tion of gas leakage. The loss from this source 
is very considerable to the gas companies, and 
they would naturally tend, in time, to adopt such 
precautions as were possible, but it is neverthe- 
less worth while, from the point of view of city 
government, to insist upon such precautions as 
will insure safety in this direction. The replace- 
ment of cast-iron pipes with calked joints by 
wrought-iron ones with screw connections, is 
continually going on and will greatly reduce gas 
leakage in the future. 


As to the part played by the electric cables; 
those carrying high-tension currents are most 
to be feared, other things being equal, be- 
cause of their facilities for ignition. It 
will require a longer study of the sub- 
ject to say what are the relative dan- 
gers of the two classes of conduits as the acci- 
dental escape of current from one to the other 
seems still to be possible. In general, manhole 
volumes should be as small as practicable, so 
that the quantity of gas or explosive mixture 
shall not be great in the aggregate. A brick wall 
is hardly tight enough to fulfil requirements un- 
der existing conditions. Such a wall could be 
made much less porous by a uniform surface of 
cement plaster, covered with a coat of tar such 
as is used in foundations. As these pits are 
tightly closed by the covers, such a precaution is 
allthe more important. With larger manholes and 
with the great increase of lighting and power 
currents that have come in in recent years, it is 
evident that the danger, even for the low-ten- 
sion conduit-system (which runs parallel and 
close to those carrying high-tension currents) 
having separate manholes is an increasing one. 
There were two electric conduit explosions in 
New York in 1909, and several of the same class 
in other cities. It is evident that these explo- 
sions are still to be expected with more or less 
frequency. There are manholes or chambers un- 
der the New York streets in connection with the 
clectric-conduit system, which are much larger 
than those described above, and the result of a 
similar explosion in one of these would be a 
nuch more serious matter. Considering the con- 
ditions of a crowded city street, in which such 
heavy projectiles as manhole plates or frames 
ay be hurled through the air, or where the solid 
pavement may be suddenly and violently heaved 
) Over a wide area, the danger is one to be 
verted quickly and at any cost. 

The essential precaution is the establishing of 
g00d and continuous system of ventilation. If 
entilation is not general at present, it should 
’ made so. In the case here described, the ven- 
‘ation pipes were in place, but had been. out of 
se for some time, as ventilation was not con- 
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sidered necessary. There are doubtless many 
other parts of the city, in which similar acci- 
dents are possible. It is not enough to depend 
upen insulation alone to prevent the conse- 
quences of an electric spark, which seems in all 
underground explosions in our street to be the 
most common source of ignition. Gas leakage is 
always going on and there are, probably under 
present conditions, hundreds of cases in which 
an explosive mixture of gases exists to one op- 
portunity of its ignition by a spark or otherwise. 
When these opportunities coincide, however, the 
explosion and its comsequences are_ serious 
enough to warrant any means of prevention that 
are available. With an effective system of ven- 
tilation of the manholes by air forced through 
them, with proper means of escape of the ven- 
tilating currents from the manhole, it is prob- 
able that good inspection, including chemical 
testing of the manhole gases at intervals, would 
render impossible such explosions as have been 
described. It is entirely likely that conditions 
could be so controlled that continuous ventilation 
would be required in very few localities, while the 
possibilities would be known for every section 
of the city, and no risks would be taken. The 
present conditions represent merely a happy-go- 
lucky indifference under a continual menace of 
street explosions and no one is in a position to 
tell, from any systematic or accurate study of 
this subject, where or when or how such acci- 
dents are most likely to occur. 





Annual Meeting of the American Society for 
Testing Materials. 


[Concluded from p. 26 of the issue of July 7.] 


Iron and Steel. 

CAST-IRON TEST BARS.—As noted in the re- 
port of Committee A-3, on Cast-Iron, there are 
to be a number of tests undertaken to determine 
the proper length of test bars in cast iron. In 
a paper entitled “Tests on Arbitration Test 
Bars,” Mr. C. D. Matthews gave the results of 
some of the above tests which he had completed. 
He experimented on round pieces 1% ins. in diam- 
eter and cast separately in lengths of 26 ins, on 
end in dry sand molds and then tested in trans- 
verse rupture across spans of 12, 18 and 24 ins., 
respectively. The results seem to indicate a 12- 
in. bar is too stiff, and a 24-in. bar too weak for 
satisfactory and uniform results. The first con- 
clusions therefore were that the length of span 
best suited for testing the 1%-in. bar is some- 
where between 12 and 24 ins. Subsequent tests 
on bars of this length showed that between 14 
and 20 ins. the results are quite uniform, and 
any length between those values should be sat- 
isfactory. The discussion brought out that a 
length of 16 or 18 ins. will probably be adopted 
as the international arbitration test bar speci- 
tication. 

In this same connection properly should be 
placed a paper by Mr. A. E. Outerbridge, Jr., 
Chemist and Metallurgist, Philadelphia, Pa., en- 
titled “Some Recent Tests of Cast-Iron.” These 
tests were made on two test bars varying 4-in. 
in lateral dimensions from each of six different 
ladles. These test bars were then pulled apart 
and broken across 12-in. spans to determine, if 
possible, the effect of different times and condi- 
tions of cooling upon bars of slightly different 
sizes poured from the same ladle. It was noted 
that (1) the tensile strength of different bars 
of the same dimensions was uniform when cast 
from the same ladle; (2) the smaller test bars 
(%4-in. square) showed higher strength than the 
larger bars (1 in. square) cast from the same 
ladle. In the opinion of the author this shows the 
necessity for a rigid standard in the size of cast- 
iron test bars. 

CLOSING BLOW HOLES IN STEEL INGOTS. 
—In a report on this subject made to the so- 
ciety at last year’s meeting. Prof. Henry M. 
Howe stated as his opinion that by proper roll- 
ing it is possible to remove all blow holes which 
may be found in ingot steel. He based this con- 
clusion on certain specific-gravity experiments 
and microscopical examination of polished sec- 
tions that he had made on rolled steel that had 
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contained a number of blow holes in the ingot 
At the meeting this year, Prof. Howe presented 
further evidence to support his contention of last 


year. He had cut from a steel ingot billets 
which were rolled into a plate and from that 
plate were taken small thin sections. These 
slices were then bent over double through a 180 
angle, and, although there were blow holes in 
the original ingot, in no case, even under a micro- 
scope, did these show up cracks in the bent edge 
of the thin plate of a pipe comparable with the 
original blow holes, thus demonstrating that 
welding must have occurred Prof. Howe re- 
newed his statement of last year that though 
ordinary rolling might not bring about this weld 
ing, it was possible with due care to do so 
LOW-CARBON STREAKS IN OPEN-HEARTH 
RAILS.—Mr. M, H. Wickhorst (C., B. & Q Ry 


Aurora, Ill.,) in a paper of the above title de 
scribed some open-hearth rails which failed by 
splitting through the head in various directions, 
through the web vertically or diagonally, verti- 
cally from the head to the base and in other 
ways. On slicing sections from a few of these 
rails and etching the face with picric acid solu- 


tion in alcohol, it was found that most of the 
split rails showed light streaks or patches, in 
dicating streaks of metal low in carbon. As the 
smaller streaks usually contained a nucleus of 
slag it was at first thought that slag in the 
metal was the cause of the streaks, but it was 
afterwards learned that the large streaks, at 
least, were caused by a practice at the mill of 
putting soft Bessemer steel plates on the stool 
of mold to reduce the cutting out of the stools by 
the hot metal. Thése plates melt partly and be- 
come partially mixed with the poured metal, but 
not thoroughly, so that the streaks are left in 
the ingot. When this result was discovered the 
practice was stopped. 

TITANIUM IN BESSEMER RAIL STEEL. 
—Mr. G. B. Waterhouse (Buffalo, N. Y.,) in a 
paper entitled “The Influence of Titanium on 
Segregation in Bessemer Rail Steel,”’ gave some 
tests to show that titanium, like aluminum, 
when rightly applied in the proper amount, is 
found to retard segregation of sulphur, phos- 
phorus, and carbon, in what is normally quiet, 
quick-setting steel. The tests were made first 
on ingots from an ordinary rail-steel heat and 
from a heat to which had been added 64 Ibs. of 
ferro-titanium, which amounted to only 0.25% 
of the weight of the heat. Each steel was ana- 
lyzed in the ladle and then poured, borings taken 
every 3% ins. up and down the ingot and these 
borings also analyzed. It was found that in the 
ordinary steel in the ladle the sulphur content 
was 0.098%, while in the ingot there was a max- 
imum of 0.223%, with a considerable area more 
than 0.147. In the titanium steel the sulphur 
content in the ladle was 0.068, and that in the 
ingot a maximum of 0.101%. Phosphorus in the 
ordinary steel rose from 0.088% in the ladle to 
a maximum of 0.167 in the ingot, while in the 
titanium steel the corresponding figures are 
0.093 and 0.124. Carbon in the ordinary steel 
varies from 0.44% in the ladle to 0.69% in the 
ingot as compared to 0.47% and 0.679% for the ti- 
tanium steel. In all cases the segregated areas 
in the treated steel were much smaller than in 
the ordinary steel. Similar results were found 
in long rails. 

In criticism of the test Mr. Henry Souther 
(Hartford, Conn.,) said that the time the heat 
was held in the ladles before pouring (3 mins.) 
was too long, as it will allow the ingot to chill 
and assist segregation. 


TEST OF STEEL PLATE PARTLY FUSED 
BY ELECTRIC CURRENT.—Some years ago a 
short circuit took place in an electric conduit 
resting on one of the plate girders of the Park 
Ave. viacuct of the New York Central & Hud- 
son River R. R., in New York City, and before 
current could be shut off had fused the conduit 
pipe and burned the underlying girder cover- 
piate quite extensively over its surface and in 
one place at least clear through the %-in. thick- 
ness. The plate was removed and tests were 
made upon it to determine the effect of the fu 
ifon on the structure. These tests were re- 
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ported to the Society by Mr. A. W. Carpenter 
(N. Y. C. & H. R. R. R., New York). The tests 
included a full-size tension test of the plate, ten- 
sion test of small piece cut from the unaffected 
portions of the plate and a microscopical exami- 
nation. The results of the tests and examina- 
tion are stated as follows: 


Microscopic studies of parts of the plate cut from 
fused and from unaffected portions revealed the fol- 
lowing conditions: The parts unaffected by the fusing 
showed a fine structure without distinct granulations and 
with the excess of ferrite common to low carbon bridge 
steel. The structure of the fused portions was changed 
and enlarged, from which it was concluded that the 
material would be rendered brittle (borne out by the 
subsequent tensile tests). The welding of the copper and 
steel from the conductor and conduit with the steel of the 
plate, was complete and did not show distinct inclosures 
of any oxides between the surfaces. The general struc- 
ture of the plate showed a number of original inclosures 
of oxides such as are commonly found in all plates. It 
was considered that the original material should be 
classed as excellent, 

The conclusion drawn from the tests was that the 
character of the metal was changed by the electric burn- 
ing, but that the injury did not extend far beyond the 
limits of the visible burning. This local change in the 
character of the metal was enough, however, to reduce 
the static strength of the plate tested as a whole some 
40% and to destroy its ductility; from which it was 
further concluded: 

(1) That a plate with a similar injury would be un- 
reliable for service, and 

(2) That if the local injury were cut away the balance 
of the section could be depended upon to develop prac- 
tically the same unit strength as prior to the injury. 


COPPER-CLAD STEEL.—Mr. Wirt Tassin 
(Duplex Metals Co., Chester, Pa.) in a paper 
entitled ‘“Copper-Clad Steel; Its Metallurgy, 
Properties and Uses,” described the process de- 
vised by his company for welding a skin coat of 
copper on an interior core of steel, to be used 
mainly as a non-corrosive current-carrying wire, 
but also for light structural shapes where non- 
corrodability is a desirable asset. This process 
was described in Engineering News, Nov. 14, 
1907, p. 521. 

CUPRO-NICKEL-STEEL.—Mr. G. H. Clamer 
(Philadelphia, Pa.), in a paper entitled ‘‘Cupro- 
Nickel-Steel” described the investigations that 
have been made upon the alloy of copper, nickel 
and iron, Copper alloys of iron have been known 
for some time, but their properties have not been 
such as to recommend them very much for com- 
mercial use, although the presence of a small 
amount of copper has admittedly been in a good 
many irons for a good many years without dam- 
aging the product; in fact, it is thought that it 
is of benefit in some cases. Mr. Clamer noted 
the surprising results obtained by the joint addi- 
tion of copper and nickel. He said that alloys 
can be produced carrying from 5 to 20% copper, 
which without nickel would be extremely hard, 
brittle and red short, but these become by the 
addition of nickel in the proportion of 20 to 50%, 
highly ductile, easily forgeable and easily ma- 
chinable. He gave a test of a typical alloy 
having 19%% copper, 45% nickel, and 0.2% car- 
bon which had an ultimate strength of 98,230 
ibs., an elastic limit of 54,150 Ibs., an elongation 
of 35° and a reduction of area of 47.9%. Al- 
loys at the lower range of the series can be bent 
cold at 180° without fracture, and are highly 
resistive of corrosion. The metal can be pro- 
duced from Monel metal, which furnishes a very 
cheap base for its manufacture. 


Oils and Bitumens. 


THE DETERMINATION OF SOLUBLE BITU- 
MEN.-—The paper upon this subject was pre- 
sented by Mr. Prevost Hubbard (U. 8S. Bureau 
of Public Roads) and Mr. C. S. Reeve (Assistant 
Inspector of Asphalt and Cement, District of Co- 
lumbia). It discussed the yarious reagents com- 
monly used for determining soluble bitumen, and 
the methods for applying the same. As typical 
bitumens, coal, tar-pitch, water gas, tar pitch, 
residual oil, blown oil, Bermudez asphaltic ce- 
ment and Bermudez asphalt were chosen. A 
series of soluble tests were given in duplicate on 
these products, having as a solvent chemically 
pure carbon bisulphide and 90% Benzol. The 
object of the tests was to determine that reagent 
and that method of procedure which would give 
most uniform results using the cheapest possible 
reagent and in such manner as to consume the 
smallest amount of time and labor. The results 
showed that the “Extractor” method (which was 
described in detail) gave higher solubility results 
but less concordant results than the other meth- 


ods described, namely, cold extraction with 17 
hr. settling time, cold extraction with 15 min. 
settling time, and hot extraction with 3 hrs. set- 
tling time. These three latter methods gave re- 
sults which the authors considered practically 
identical and they, therefore, recommend that 
the 15 min. cold extraction method be used. The 
reason assigned for unsatisfactory results with 
the ‘“‘Extractor’’ method was that the finely di- 
vided insoluble portions of the bitumen were 
carried through the extractor. They also dis- 
cussed the problem of insoluble compounds of the 
Solvent and the soluble portions. As to the rel- 
ative merits of the carbon bisulphide and the 
00% Benzol the authors conclude that the former 
is the more satisfactory. 

This paper was discussed by Messrs. S. R. 
Church, A. W. Dow, W. H. Fulweiler and Albert 
Sommer. In the discussion it developed that 
chemically pure benzol could now be obtained 
as cheap as carbon bisulphide, and the use of this 
reagent was advocated as being equally as good 
as carbon bisulphide from a chemical standpoint 
and rather less dangerous to use. Very satisfac- 
tory results could be obtained by the use of two 
solvents in succession rather than by one alone. 


REFORMS IN PETROLEUM PRODUCTS’ 
SPECIFICATION.—Mr. Albert Sommer (Consult- 
ing Chemist, N. Y.,) read a paper entitled “The 
Necessary Reforms in Specification for Petro- 
leum Products.” He majntained that there has 
arisen a necessity for sweeping changes in the 
specification for various petroleum products. He 
says that the old idea that the specific gravity, 
flash color and viscosity tests are sufficient does 
not prove true with the new oils, other than 
Pennsylvania, which are now on the market, and 
also in view of the new uses to which oils are 
being put. Among the various changes which 
he suggested the most fundamental were the 
introduction of the distillation test for gasoline 
and burning oils, and of a tar test devised by 
Kissling. He showed by actual results that he 
has obtained in his laboratory that the gravity 
of naphthas and burning oils means nothing to 
the user and the distillation tests for these pro- 
ducts ought to be substituted therefor. He also 
showed that the Kissling tar test should be ap- 
plied to oils that are to be used for automobile 
cylinder lubrication, steam turbine lubrication, 
and lubrication of superheated steam cylinders. 
In the discussion it was asked if the present 
tests advocated by Mr. Sommer would distin- 
guish between ordinary illuminating oil and the 
special long-time 120-hr. oils required by rail- 
ways in signal work. Mr. Sommer replied that 
the modification of the Kissling tar test and dis- 
tillation test would be sufficient to distinguish 
between these oils. 


PITCH TESTING MACHINE.—A new machine 
for testing pitch was described by Mr. T. Y. Ol- 
sen, Philadelphia. This machine was built by 
Mr. Olsen’s firm under the direction of Mr. W. H. 
Fulweiler (United Gas Improvement Co., Phil- 
adelphia). It consists of a weighted pendulum 
which hits a crank lever forcing apart two dies 
glued together with a standardly applied pitch. 
It is intended not to measure viscosity or adhe- 
sion, but rather the impact binding strength, 
such as is experienced in a road whose products 
are bound together with a bitumen. The machine 
is not entirely completed as yet, nor is it in a 
satisfactory condition, but it is thought that it 
will be of considerable value when it has been 
perfected. 


A TESTING MACHINE FOR BITUMINOUS 
MATERIALS.—Mr. H. Abraham (Standard 
Paint Co., Bound Brook, N. J.,) described in 
some detail an instrument he had invented for 
ascertaining the tenacity and ductility of bitu- 
minous materials. The test is made‘by pulling 
apart small molded specimens of bitumen and 
measuring on an autographic instrument the ten- 
acity and ductility. The material is subjected 
to a tensile stress applied to a cylinder of exactly 
1 sq. cm. cross-section and 1 cm. in length, so as 
to cause it to be drawn apart at the uniform 
speed of five centimeters per minute. The maxi- 
mum reading in kilograms is equal to the “ten- 
acity.” The elongation in centimeters at the mo- 


ment the material parts in the preceding +, 
a measure of its “ductility.” 


Preservative Coatings. 

EXPOSURE TESTS OF STRUCTURAL sr 
COATINGS.—Although submitted to the s 
tary too late to be placed on the printed 
gram, a paper by Mr. C. M. Chapman (\\ 
inghouse, Church, Kerr & Co., New York) 
titled “Some Exposure Tests of Structura] 
Coatings” was presented to the Society. 
tests shown in this paper seem to contradi 
some measure previous experience in sin 
tests, and on that account and also becaus 
number of the members did not hear the 
nouncement of the proposed reading of 
paper, so that no discussion was available, | 
thought best not to reproduce the paper h. 
Suffice it to say that it describes a series 
tests made by Westinghouse, Church, Kerr & 
upon a number of small steel plates, each coa 
with a so-called steel preservative paint. T} 
plates were coated with preparations submi 
by 271 manufacturers or dealers and placed 
a roof of a building on Manhattan Island a 
there allowed to remain, some of them for t 
years and some for one year. At regular int: 
vals each plate was examined and a record ma 
of its condition, according to an arbitrary sca 
of ratings based upon the amount of appare: 
rust. In a table presented by Mr. Chapman t! 
various kinds of coatings, according to inform: 
tion from the manufacturer, are classified a 
the average rating of each class given. In ¢t 
one-year-exposure tests the white leads and t 
red leads seem to show the highest ratin: 
that is the least amount of rusting, an! 
the mineral hydro-carbons the lowest. In thi 
two-year-exposure tests the red leads were agii': 
the best, while the white leads drop off con 
siderably. Contrary to other experiments, th: 
chromates were found to be very low in rust 
preventatives. 


Testing Machines. 


A 600,000-LB. HYDRAULIC TESTING MA 
CHINE.—Messrs. H. F, Moore and M. O. Withe, 
(University of Wisconsin, Madison, Wis.), de 
scribed a new 600,000-lb. hydraulic testing ma 
chine which has been recently installed in th: 
University of Wisconsin. This machine is notab|: 
particularly because it was built largely by the 
staff of the University, without outside aid, and 
also because of its low cost—something unde! 
$4,000. It is so arranged that it can be used in 
transverse bending, compression and _ tension 
tests, by changing the connections at the uppe: 
and lower heads. One interesting feature is the 
heavy weighing table which is made up of a re 
inforced-concrete beam and slab. 

AN ELUTRIATING DEVICE.—Mr. G. W 
Thompson (National Lead Co., New York) de- 
scribed in some detail an elutriating devic 
which he has perfected for the classification, a: 
cording to size, of fine particles, such as make u) 
paint pigment’ or cement. This consists of 4 
series of superimposed brass cones, through th: 
bottom of each one of which a slow-moving heavy) 
liquid, such as oil, is forced, and into the tu) 
one of which the powder to be classified 
placed at the beginning of the operation. T! 
slow-moving oil carries the fine particles over 
the edge of each successive cone in proportion 
to the size of the particle and the speed of th 
liquid which is controlled by the size of th 
cone; thus five classifications—one for each co! 
and one at the end of the series—can be made. 

Mr. Thompson also read a paper on “A Solu 
bility Test on Protective Coatings,” which 4: 
scribed a test that he had made by painting se\ 
eral small planks with various coverings a” 
daily subjecting them to water spray. The 0! 
ject of the paper was not to show the differen 
between the various coatings which he used, ! 
to illustrate the method of making the test. 

THE SCLEROSCOPE.—Mr. A. F. Shore r 
a paper upon the scleroscope, a machine 
vented by himself for the testing of the hardn 
of metals. This machine consists essentially 
small diamond-tipped hammer falling, in a gla 
tube, upon the metal to be ested, the degree ‘ 
hardness being measured by the height of | 
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d of the hammer as read upon a gage on 
ibe. Apparently this would give a reading 
isticity, but the size of the diamond point 
small the falling weight gives a pressure 
ye 200,000 Ibs. per sq. in., quite sufficient 
eed the elastic limit of any metal, so that 
ity does not enter as a factor. 
HER TESTING MACHINES.—Prof. J. Madi- 
Porter (Lafayette College, Easton, Pa.) de- 
i, with the aid of some of his apparatus, 
had been brought to Atlantic City, a num- 
different devices used in the testing 
atory at Lafayette College. These, included 
ent shaker sieve, cast-iron molds for con- 
tension cylinders, and micrometer attach- 
‘<s for reading fiber deformation of beams. 
H. C. Berry (University of Pennsylvania, 
phiadelphia, Pa.) described, with the aid of 


«ine large drawings, the device used in the Uni- 
versity of Pennsylvania laboratories to impart 
re ed loads on concrete cylinders in com- 


pre on. 

Mr. T. ¥. Olsen (Philadelphia, Pa.) described 
an tographic rubber testing machine which is 
now being made by his company. 


Cement and Concrete. 

ALUMINATES IN LIME AND CEMENT 
MORTAR.—In Engineering News, Dec. 10, 1908, 
p. 658, there were given the results of a number 
of tests made by Mr, Henry S. Spackman (Phila- 
delphia, Pa.) upon the beneficial effect of calcium 
aluminate added to lime and cement mortars. 
At this meeting of the Society Mr. Spackman 
presented a paper entitled “Aluminates; Their 
Properties and Possibilities in Cement Manufac- 
ture,” which reported the results of a great num- 
ber of further tests upon this same subject. 
Within the past two years Mr. Spackman’s 
laboratory has tested some 30,000 briquettes 
treated in some manner with alumina compounds. 
The present paper gives the deductions made by 
the author from these tests and some tables 
showing representative results of the various 
combinations of compounds. 

The process consists in adding to lime and 
natural cement mortar various proportions of 
calcium aluminate as a dry mix, and then test- 
ng the neat and mortar briquettes so formed 
in the regular tension tests. In the tables sub- 
mitted by Mr. Spackman it was shown that in 
various mixtures of aluminates with lime, trass, 
clay, ashes, slag (all finely divided silicious ma- 
terial) the tension tests, both neat and in mor- 
tar, show much higher than in ordinary lime 
mortars. When mixed with ordinary natural 
cement, various percentages of calcium alumi- 
nate raise the tensile value of briquettes 200 to 
600%, in many cases above the standard re- 
quirements for Portland cement. The exact 
reason for this increase in strength and the best 
proportion of mixture have not been determined, 
but in the light of these experiments, the author 
considers that for many purposes it will be pos- 
sible to substitute a Mme-alumina or a treated 
natural cement mortar for one of Portland ce- 
ment at a great saving in cost. 

SODIUM SILICATE AS A SURFACE HARD- 
ENER FOR CONCRETE.—Mr. Albert Moyer 
(Vulcanite Portland Cement Co., New York) read 
& paper in which he described the use of sodium 
Silicate, applied in the form of water glass to 
‘n already hardened concrete, as a surface hard- 
ener. He reported that experiments have shown 
‘hat sodium silicate, thinned with water, and 
applied to the surface of concrete, seems to 
clter the pores of the concrete and to form a so- 

ed “mineral glue” closing up those pores and 
rming a water-tight, dustless surface. 

Dr, A. S. Cushman (Washington, D. C.), in 
discussion, stated that the action of sodium 
‘te on concrete was in line with the colloidal 
ry of the setting of cement. Concrete in 
ng requires a certain amount of water; if 
ets too little or too much it will not be as 
ng aS when it gets just the right amount. 

setting briquette of concrete be placed in 

‘ene after it has reached its initial set, it 
finally reach a higher strength than if it 
allowed to set either in air or in water 
‘se in the kerosene it can neither give nor 


¢ 


take water and, having just the right quantity 
of water to reach its initial set, continues its 
Setting under ideal conditions. Somewhat the 
same condition exists when sodium silicate is 
applied to the surface of a setting concrete; it 
takes up part of the water from the concrete 
so that if there is too much for perfect setting 
the process is benefited. However, herein lies 
just the trouble in using sodium silicate to de- 
termine the correct quantity to add and the re- 
sult is that very often too much or too little 
water is taken up by the silicate and the concrete 
loses rather than gains strength. 

Several members bore out Dr. Cushman’s state- 
ment by saying that experiments with sodium 
silicate have often reduced the strength of con- 
erete and have not always made it waterproof 
or dense. 


LIME MORTAR TESTS.—Mr. E. W. Lazell 
(Wilmington, Del.), reported upon a _ long-con- 
tinued series of tests upon the strength in ten- 
sion and compression upon briquettes made of 
lime mortar, of sand and hydrated lime, lump 
lime and cement lime, respectively. The results 
are all in tabular and diagrammatic form that 
cannot be abstracted here but the following con- 
clusions are of value: 


(1) All iime mortars, whether they contain Portland 
cement or not, are stronger when prepared from hy- 
drated lime than when prepared from quick lime. This 
might have been predicated, because the product of 
lime hydration by mechanical means in a plant prop- 
erly equipped for the purpose is better than the prod- 
uct obtained by hydrating lime in the customary way 
of slacking with a hose and a hoe. In the common 
method of slacking, the paste or mortar must be aged 
for a considerable time to insure the complete hydra- 
tion of all the quicklime particles. 

An advantage of the use of hydrated lime in place 
of lime paste in the preparation of mixed mortars lies 
in the greater ease of incorporation of the dry hydrated 
material withthe other ingredients. 

(2) The dolomitic limes are shown to have been 
stronger at the end of one year than the high cal- 
cium limes. It is often stated that limes made from 
dolomite are unsuited for use in mortars containing 
Portland cement, because of their high magnesium con- 
tent. The results from these experiments show no 
deleterious action from the magnesia, but on the con- 
trary, indicate that the magnesia is a valuable ingre- 
dient, contributing to the strength of the mortar It 
is well known that mortars made from dolomitic limes 
show no sign: of disintegration even after years of 
exposure to the elements. 


REINFORCED-CONCRETE BEAM TESTS.— 
Mr. A. T. Goldbeck (Lafayette College, Easton, 
Pa.) described in some detail the method and 
results of a series of tests on reinforced-con- 
crete beams in flexure, in which the extension 
and deformation of the fibers of the beam are 
measured by a special apparatus. In connection 
with these same tests, tension tests were made 
on S84 16-in. cylinders, extremely large pieces 
for this type of work. 

REINFORCED-CONCRETE COLUMN TESTS 
—Mr. M. O. Withey (Univ. of Wisconsin, Madi- 
son, Wis.) continued his report of last year on 
concrete columns, this year presenting the re- 
sults from the tests of 12 columns, longitudi- 
nally as spirally reinforced, under eccentric and 
repeated loads. He concludes that ordinarily, 
under central applied loads, the best reinforce 
ment for a concrete column is cement, but that 
under eccentric loads, longitudinal rods are ex- 
tremely desirable to take bending stresses so in- 
duced. Except that there is practically no in- 
crease in set or deformation after a few repeti- 
tions of loads equal to 40 to 50% of the yield 
points of the columns tested, the author makes 
no deductions as to repetitive loading. It was 
observed that there was a considerable addi- 
tional strength and toughness afforded by the 
spiral after the yield point of the longitudinal 
steel was passed, and that the formula 


( P M. 
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commonly used in designing short homogeneous 
columns eccentrically loaded may be applied to 
reinforced-concrete columns providing suitable 
allowance for the steel. 

SAND SPECIFICATION.—A paper entitled “A 
Sand Specification and its Specific Application” 
was read by Mr. W. A. Aiken (Philadelphia, Pa.). 
This consisted of a tabular exhibition of the value, 
shown by a quantity of experiments, of a speci- 
fication for sand advocated in a paper read be- 





fore the Society two years ago by Messrs. Lesley 
and Spackman. Mr. Aiken said, in answer to a 
question, that the question_of a high silica con- 
tent in sand (95%, according to the specifica- 
tion) was of more importance than any other, 
even than that of grading. A high-silica poorly- 
graded sand would, as a rule, show better re- 
sults than a low-silica well-graded sand 

PAINTING CONCRETE SURFACES Mr. 
Charles MacNichol described a method that he 
had used successfully in preparing concrete sur 
faces so that they will take ordinary paint. This 
consists merely in washing the surface with a 
solution of zinc sulphate, which combines with 
the time of the concrete to form zinc oxide and 
calcium sulphate, instead of the alkali that in 
ordinary concrete surfaces reacts with the oil of 
the paint to disintegrate the latter. Several 
members testified to the success with which this 
method had been used. 

The following papers were read by title only: 
“Measured Strains in a Steam Boiler under 
Hydrostatic Tests,"”” by Mr. James E. Howard; 
“Further Notes on the Heat Treatment of Steel,” 
by Mr. Wm. Campbell; “Brinell Ball Test Ap- 
plied to Wood,” by Prof. W. K. Hatt: “The Ex- 
ponential Laws of Endurance Tests,” by Prof 
O. H. Basquin; “Vermilion Paint for Railway 
Signals,”” by Mr. Robert Job 

Other papers presented were “Unevenly Chilled 
and Untrue Car Wheels,” Thomas D West 
(Sharpsville, Pa.); “Elongation and Ductility 
Tests on Rail Sections Under the Manufac- 
turers’ Standard Drop Testing Machine,” P. H 
Dudley (Sault Ste. Marie, Michigan); “A Com- 
parison of Magnetic Permeameters,” Charles W. 
Burrows (U. S. Bureau of Standards, Washing- 
ton, D. C.), and “Apparatus for the Microscopical 
Examination of Metamw,” Albert Sauveur, Har- 
vard University, Cambridge, Mass. 


oo 

THE CITY OF MELZINGA, N. Y., to consist of the 
present villages of Matteawan and Fishkill Landing, was 
provided for by a bill which passed both branches of 
the New York Legislature but was vetoed by Gov 
Hughes because of important technical defects which 
would seemingly have thrown doubt upon the validity 
of the proposed charter. Had the charter gone into ef 
fect, Melzinga would have been the first city in New York 
State operating under the so-called commission plan of 


city government. The bill provided for a council of 
only three members, to be known as Commissioners of 
Public Affairs and Safety, Finance, and Public Works, 
each to be elected at-large for a term of four years. The 
Commissioner of Public Affairs and Safety would have 
been ex-officio mayor, but without veto power He 
would have been head of the Police and Fire De- 


partment, ex-officio president of the Board of Education 
and ex-officio auditor The Commissioner of Finance 
would have served as city treasurer, city collector, city 
clerk, and city assessor. The Commissioner of Public 
Works would have been street commissioner, water and 
sewer commissioner, health and sanitary commissioner, 
inspector of weights and measures, besides having the 
supervision of parks, parking and shade trees of the 
city and superintending ‘‘the architectural beauty of the 
city’’ and making ‘‘recommendations as to suitable color, 
style and character of buildings, paving, sidewalks and 
other improvements as to him may seem advisable, to 
the end of improving the city’s appearance ard beauty.”’ 
Each of the three commissioners would have been ex- 
pected to give all of his time to “city affairs during 
business hours."’ The salaries named in the bill were 
$500 a year for the commissioner serving as mayor, and 
$1,500 a year for the other two Evidently there was 
some mistake in the act as to the salary of the mayor, 
or else it was expected that the added dignity attaching 
to his office would be worth $1,000 a year. The act pro- 
vided for nominations by petition, preferential voting at 
elections, the recall, initiative and the referendum For 
the exercise of the initiative, 50% of the voters were re- 
quired on petitions calling for special election on the pro- 
posed ordinances, and from 25 to %% for ordinances to 
be submitted at a general election. To secure a refer- 
endum vote on ordinances passed by the Council, a pe- 
tition signed by 25% of the voters was demanded by the 
bill. An election would have been unnecessary in the 
case of either the initiative or referendum petitions, pro- 
vided the council rescinded or passed the ordinances in- 
volved, respectively. It would appear that the only offices 
to be filled by appointment by the council were those 
of city attorney, health officer, and five members of the 
Board of Education, the latter to serve with the mayor 
as a board of six. The bill contained very detailed pro- 
visions as to general taxation, assessments for benefits 
and other phases of local administration. 
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Native Iron Smelting in Upper Guinea, West 
Africa.* 
By J. MORROW CAMPBELL,?+ Assoc. Inst. Min. & Met. 

In various parts of the Gold Coast Colony, from the 
shores of the Nani Lagoon to Ashanti, are to be seen 
heaps of slag, although no remains of furnaces could 
be found. These slag heaps considerably puzzled the 
writer, and no satisfactory explanation of their origin 
could be obtained. They are generally attributed to the 
Portuguese, but this is not credible. They are always 
found in the vicinity of ferruginous rocks which might 
be used as iron ore, and they present every appearance 
of having been the result of iron smelting. 

Early in 1908, en route to Upper Guinea, the writer 
traveled overland from Conakry to Kouroussa, on the 
head waters of the Niger River, and thence down the 
river. About 14 miles from Kouroussa, immediately 
on the right bank of the river, is a small village called 
Babela. Here were found three native iron furnaces, 
two of which were in operation and one cold, the iron 
having been removed and lying outside. Measurements 
of the furnaces were taken and some information ob- 
tained as to the modus operandi, as they seemed differ- 
ent, In at least one respect, from any native process so 
far recorded. The writer proceeded to Siguiri and spent 
18 months prospecting on and near the divide between 
the Niger and the Senegal basins. Slag heaps and 
abandoned furnaces are to be found in hundreds, dotted 
over the country in all sorts of positions, some beside 
villages, and others in remote parts of the bush; but 
during the whole period, never again was a furnace seen 
in operation, and inquiry of many Europeans there did 
not result in finding any one who had ever seen one ac- 
tually at work. 

Having happened to see these furnaces when en route, 
the writer not unnaturally supposed them to be repre- 
sentative of an industry common in the country; conse- 
quently, neither photographs nor adequate samples were 
taken. Natives say that this system of iron smelting is 
practised not only by the Bambaras, but by other tribes, 
south of the Sahara. 


It seems somewhat remarkable that there should be 


practised, in Guinea, a method of iron smelting of which 
no record appears to exist, and which differs radically 
from any other native method. The primitive iron fur- 
naces used In Burma and the East Indies seem to be the 


only ones recorded as being operated without artificial 


blast of any kind. These, however, are invariably pro- 
vided with a stack of some height which induces a 
draft. 
Description of Furnace. 
The Babela furnaces are circular in section, about 
5 ft. in external and 3 ft. 6 ins. in internal diameter 
at the base. For 18 ins. above ground the walls are 


practically vertical inside and out; above this the diam- 
eter contracts rapidly up to about 4 ft., where the 
curvature gradually diminishes until the walls are ver- 
tical, when the top is reached at a height of slightly 
more than 5 ft. The internal diameter is then about 
1 ft. 

CONSTRUCTION.—The furnace is built as follows: 
From a point on the ground, two concentric circles are 
traced, about 5 ft. and 3 ft. 6 ins. in diameter re- 
spectively. The earth is scooped out of the inner circle 
to form a hollow hearth about 18 ins. deep in the 
center; from this point and on the same level, a narrow 
trench is cut radially, connecting with a hole of in- 
definite area and over 2 ft. deep, dug in the ground 
outside the outer circle. This trench is for the purpose 
of drawing off the slag, and the hole is for its reception. 
The walls of the furnace are then commenced; they are 
built of stiff, wet, yellow clay, well puddled. Opposite 
the trench a semi-circular archway, about 2 ft. wide 
and about 2 ft. 6 ins, high, is left. The walls are from 
9 ins. to 1 ft. thick at the bottom, diminishing to about 
6 ins. or less at the top. When the walls have reached 
a height of 18 ins., about a dozen irregular elliptical 
holes about 1 ft. long by over 6 ins. high are left at 
equal intervals. A number of open pipes or tuyeres, ta- 
pering from about 2 ins. at one end to over 1 in. in 
internal diameter at the other, and over %-in. in thick- 
ness, are made of a mixture of clay and sand and thor- 
oughly dried in the sun. These are inserted, small end 
downward, at an angle of over 45°, sometimes one, but 
usually two or three, into each one of the series of 
elliptical holes. One Babela furnace had 24 and the 
other 26 tuyeres. They are not of quite uniform length, 
and reach to from 9 ins. to 3 ins. of the hearth. Their 
upper ends are luted around with stiff clay, which keeps 
them in place and entirely closes the elliptical holes. 

OPERATION.—Combustible matter is next placed on 
the hearth, and upon this charcoal. The archway before 
mentioned is then built up with stones and clay and luted 
t!ght, the slag aperture blocked, and the furnace is 
filled to the top with a mixture of iron ore, broken to 
less than 1%- in. cubes, and charcoal. The charge is 


*A paper presented before the British Institution of 
Mining and Metallurgy in London, April 21, 1910. 

‘Burford,’’ Onslow Gardens, Wallington, Surrey, Eng- 
land. 
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lit by 
tuyeres. 


the 


live charcoal through the 
Air, of course, passes down the tuyeres, and the 
products of combustion escape from the top of the fur- 


introduction of 


nace. Slag is drawn off from time to time as may be 
necessary. In 6 to 8 hours the charge has run down, 
when the furnace is again filled to the top with a mix- 
ture of ore and charcoal, and the process repeated thus 
during the total run, which occupies about 30 hours. 
No flux of any kind is used, but the lower ends of the 
tuyers are gradually eaten away. At the end of the 
run all slag is drawn off, the archway built up at the 
commencement is broken down and the mass of reduced 
iron, amounting to from 200 to 300 Ibs. in weight, is 
dragged out of the aperture and cooled with water. It 
is a spongy mass of steely iron, including considerable 
quantities of slag and charcoal. It is broken up with 
some difficulty, as it is tough, and subsequently worked 
up in small quantities by ordinary blacksmith’s methods. 

The iron reaches a pasty condition in the furnace and 
is never really molten. The furnace serves for several 





Sectional Plan showing Arrangement of Tuyeres. 


Native lron Furnace, Upper Guinea, West Africa. 


runs but obviously cannot last long. New tuyeres are 
inserted at-the commencement of each run. 

The ore used is of lateritic origin. The composition of 
one piece taken is given in the following analysis, for 


which I have to thank Mr. George T. Holloway, of 
Chancery Lane. 

% Equivalent te. 
Loss on ignition, including com- 


bined water, carbonic acid and 


Grgamic matter ......ccscscccses 8.00 
Iron Oxide (Fe2,03)............. 57.29 Iron 40.11% 
Been CAA 6a oc ciccsicnvces 20.48 

Manganous Oxide (MnO)....... 1.34 Manganese 1.04% 
i PEs 55 os sees veh beeeeeS 0.21 
Magnesia (MgO)..........see08 0.12 
SRI Coat e in eo ccccncscucsecees 2.08 
ee errr ser 0.01 Sulphur 0.005% 
Phosphoric Acid. ......ccccsscs 0.35 Phosphorus 0.15% 
Loss and unestimated constitu- 

ND SB Was ged bck ie eases. 12 

100.00 


This ore would not seem to be self-fluxing. Only a 
small sample was taken, and it possibly may not have 
been a fair specimen of the ore used. There is, how- 
ever, a large quantity of free silica in the tuyeres, the 
lower ends of which are slagged away during the run, 
and these may help to provide the flux that is evidently 
necessary. The natives add no flux of any kind. It 
is regretted that a sample of the slag was not taken. 

It seems extraordinary that in a furnace under 6 ft. 
high, such as has been described, a sufficiently high 
temperature for the smelting of iron should be obtained 
without artificial blast, but, on consideration, it is not 
so surprising, as the air supply, before it reaches the 
point where its oxygen enters into combination, is at a 
high temperature owing to its having passed through 
red-hot tuyeres; in short, we have a crude but effective 
form of hot blast. This explains the usefulness of a 
method which at first glance would seem to be quite 
impracticable. 

In the second of two volumes just publishen in Italian, 
giving the scientific results of the Duke d’Abruzzi's ex- 
pedition in Central Africa, there is found a description 
of the native method of smelting iron from laterite and 
charcoal in furnaces on the Catalan principle, as prac- 
tised by natives in Uganda and parts of the Congo Free 
State. We have, therefore, two totally different native 
systems of iron smelting which have been observed. It 
seems probable that the slags found on the Gold Coast 
and in Ashanti have been produced in furnaces such as 
are now used in Upper Guinea because in the former it 
is rarely that there occur the natural physical conditions 
necessary for the Catalan forge; moreover, the slag- 
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heaps are invariably found near the ore, and : 
ally beside water. 


Native Mine Shafts. 

Another item of evidence, which indicates th 
tence of industrial communication between th. 
Coast and the Guinea gold fields, is that in both 
there is found the same type of native miners’ s 
type never used in recent times. The ordinary 
shaft is, of course, circular, and slightly over 2 
diameter. Ascent or descent is effected by mes 
two series of foot-holes cut in the sides opposit 
another. This is the present system in both plac: 

In both colonies, however, numbers of ancient 
are to be seen in which the foot-holes are entir: 
sent and their place taken by a succession of a: 
steps. These have probably been made by grad 
increasing the diameter of the shaft as it goes 

for under a foot in depth, then returning to the or 
diameter by leaving an annular flat step 2 to : 
wide, again gradually increasing the diameter fo 
equal depth, leaving another flat annular step, an 
on down the entire depth of the shaft. Many 
shafts, certainly several hundreds of years old, su: 
laterite, exhibit wonderful regularity in construct! 

Whether made as above suggested, or picked bac! 

a shaft sunk with a uniform diameter, this work 
eates a high degree of skill on the part of the mi: 
To make such shafts in hard laterite involved th: 
of iron or steel tools, and it is probable that the 
quirements of the miners as well as those of the figh’ .2 
men, with their iron-tipped arrows and spears, w re 
supplied by native smelters. A long time must 
elapsed, however, since the natives smelted iron ir 
the African coast, European iron being so cheap and 
easily obtainable. The industry lives only in the more 
inaccessible parts of the continent. 





Power Economy from Coasting Tests on the 
Manhattan Elevated Railway, New York.* 


By H. ST. CLAIR PUTNAM,}+ M. Am. Inst. E. E. 


Object of Clock Tests. 

The power required for the operation of electric ra 
ways can be predetermined with great accuracy provid 
ing the cars or trains are operated in the manner 
sumed in the calculation of the speed-time and power 
curves employed for this purpose. Unfortunately, the 
ears are seldom operated as they should be, and though 
allowance for this variation is made, engineers have long 
recognized that a material saving in power could bé 
realized in electric railway operation if the motormen 
could be induced or trained to operate the trains in a 
manner approximating the speed-time curve used in the 
preliminary calculations. It is proposed in this paper 
to describe some tests made on the Manhattan Elevated 
Division of the Interborough Rapid Transit Co., New 
York, in which a clock was used to record the amount 
of coasting employed in the operation of trains, the 
object of this device being to obtain from the motor- 
men a better manipulation of the trains with the result- 
ing economy in the use of power. 

The clock as used in the tests consists of a clock 
mechanism manufactured for factory and office use for 
recording the time of employes. To the balance whee! 
escapement a braking device has been added, as shown 
in Fig. 1, which is lifted free from the balance whee! 
by an electromagnet which is energized only during the 
coasting of the train. This permits the clock to record 
the coasting time only. Each motorman is provided 
with an individual key which he inserts on taking 
charge of the train and again on leaving. The turning 
of this key records the motorman’s number or initials 
and the time as shown by the clock mechanism; the 
difference in the time between the two records made by 
the key representing the total time of coasting during 
his run. The slip record is torn off by the motorman 
and turned in to the proper official. This is checked 
up with his running time, and the motorman is rated 
according to the percentage that the coasting time is 
of the total time of his run, due allowance being made 
for variation from the schedule. His individual rating 
is based upon the average results of a week or mon‘h 
as may be selected. 

The electric circuits controlling the clock are inte: 
locked with the master controller and the brake mech:”- 
ism and arranged so that the coasting clock will sts” 
only after the two actions of turning the power on 2"1 
then off. 


Speed-Time Curve Characteristics. 


While the principles involved in the use of sp: 
time curve calculations in electric operation are ~ 
understood, for the purpose of making clear the eco 
mics in power consumption that can be realized ‘r 


? 


*Brief abstract of a paper presented at the Ann: 
Convention of the American Institute -. Electrical 
gineers, Jefferson, N. June 28+-July 1910. 

+Consulting Engineer, L. B. Stillwell, i00 Broadw 
New York City. 
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LL cnc cccnnmmmnnnnnnnnnnnr nner eres rrr 


ot ter operation of trains, which it is the object of 
" lock to encourage, the following brief discussion 
yarious factors entering into electric operation 


: HLERATION.—The rapid acceleration of trains, 
ting the schedule speed is unchanged, results in an 
‘ant saving of power for two reasons. First, the 
mum speed reached is less with a high accelera- 
nd consequently the train resistance is somewhat 
econd, and of much greater importance, is the 
nat with a high rate of acceleration, the speed at 
rt of breaking is less than with a lower rate and, 
uently, the energy absorbed and lost in braking is 
The energy absorbed in braking is the. essence of 
hole subject, as in such train operation as that 
Manhattan system, and to a lesser extent in 
car operation the increased train resistance result- 
‘9m the higher maximum speed due to a slow ac- 
tion is unimportant and may be neglected. The 
mergy not utilized in useful work is that absorbed 
rheostats in direct-current acceleration, the motor 
| -ontrol losses and the energy absorbed in the brake 
a The equipment provided naturally limits the per- 
ad sible rate of acceleration, but within such limita- 
tons. a quick acceleration is one of the most feasible 
methods of saving power in such service as exists on the 
Manhattan Railway. 
in the tests on the entire Manhattan system con- 
ducted on March 22, 1910, the acceleration of different 
motormen was found to vary from 0.9 to 1.47 mi. per 
br. per sec. Providing other factors of train operation 
remain the same (that is, the braking, running time and 
time of stop) the increase in the rate of acceleration 
from 0.9 to 1.47 mi. per hr. per sec. will result in an 
increase in the percentage of coasting time from 0 to 
40.5% of the total time, and a saving of up to 36% in 
energy consumption. A motorman on the Manhattan 
system on full runs will average about 600 car miles 
per day, and the power used at the car with 0.9 accel- 
eration will approximate 2.82 KW.-hr. per car mile. As 
between these two motormen, therefore, providing the 
scheduled speed is maintained, the motorman who ac- 
celerated his train at an average rate of 0.9 mi. per hr. 
per sec. will waste during the day 610 KW-hr. at the 
ear. With 80% efficiency to the power-house, this be- 
comes 762 KW.-hr. This power of course must be sup- 
plied from the power-house where additional apparatus 
must be installed to meet the demand. In practice the 
full saving of power resulting from better acceleration 
is not realized, owing usually to the better running 
time made by the good operator. This results fre- 
quently in his having to wait for the train ahead and 
by so doing, a large part of the saving in power which 
should follow his good operation is lost. The use of 
this clock should result, however, in a material in- 
crease in coasting time under such circumstances, with 
a resulting saving in power. The men will learn to 
gage their trains, and instead of stopping for the man 
ahead, will utilize the surplus time in coasting. In 
order that schedules shall be maintained, however, some 
sort of penalty must be imposed to prevent the motor- 
man from over-doing the coasting at the expense of the 
running time. 


SERIES RUNNING.—An increase in the percentage of 
coasting obtained by reducing the amount of series 
running does not effect a corresponding saving in power. 
This is due to the fact that while the total time during 
which power is applied is increased and the time of 
coasting reduced by holding the controller in the full 
series position, say for four or five seconds, the actual 
power used remains practically the same because the 
additional power required on account of the longer time 
of power application is offset in large measure, if not 
entirely, by the saving in rheostat losses owing to the 
reduced time that the rheostat is in circuit in passing 
to full multiple. A limited amount of series running, 
therefore, is not objectionable, and under certain con- 
ditions it is better to run in series for a short time than 
to pass to the multiple position, especially where power 
is cut off almost immediately after the multiple position 
is reached as under certain conditions in approaching a 
station. The decrease in coasting time resulting from 
a moderate amount of series running does not therefore 
necessarily represent an increase in power consumption, 
unless the series running has been excessive. In this 
respect the coasting clock will give misleading results; 
but as under normal conditions there is little occasion 
for running in series, excepting around curves, the 
error thus introduced into the record is not important. 

BRAKING.—A high rate of braking results in a re- 
duction im power consumption for reasons similar to 
those existing as to the rate of acceleration. It per- 
mi's the power to be cut off at an earlier point, a longer 


ime of coasting introduced, power otherwise wasted in 
the brakes to be recovered and the train breught to a 
qu stop. Perfection in braking is much more diffi- 


of attainment than in acceleration, as the train 
m be stopped at the station within a space limited 
‘ew feet. The motorman, therefore, in approaching 
‘ion must judge his distance, speed, grades, if any, 
as ll as the weight of his train, and over-running the 


station causes serious delay. Many motormen therefore, 
operate on the side of safety and feel their way into 
stations, with a resulting material increase in the power 
used if schedules are maintained. 

A rate of 2 mi. per hr. per sec. is entirely practical 
as has been determined by carefully conducted tests. 
An increase in the rate of braking between the limits 
of 1 mi. per hr. per sec. and 2 mi. results in increasing 
the coasting to 48.5% of the total time with a saving 
in power of 35.5%. 

In the tests made over the Manhattan system on March 
22 the trains were not equipped for getting the braking 
rate. The average time required by the motorman in 
bringing the train to a stop varied from 10.2 to 20.2 
seconds. This would indicate approximate braking rates 
of 1.15 and 1.90 mi. per hr. per sec. The higher rate 
would increase the coasting time from 26% for the 
lower rate, to 47.5%, and result in the saving of ap- 
proximately 280 KW.-hr. per day by the better operator 


STATION STOPS.—On the Second Ave, line, the aver- 
age run between stops is 0.333 mile and the maximum 
possible stop with the maintenance of the schedule, and 
with no coasting, is 16.2 seconds, assuming an average 
run as typical, which is substantially correct for the 
purposes of the present discussion. A reduction in the 
time of stop to 10 seconds results in an increase in 
coasting time to 45% of the total time and a reduction 
of 40% in the power used. 


COASTING.—The amount of coasting which a motor- 
man can obtain and still maintain his schedule, is ob- 
viously the result of the factors of operation above dis- 
cussed. The ideal amount of coasting will result from 
the observance of all these factors. The theoretical 
coasting as shown on the typical curve is 27.5% of the 
total time including stops. It has been shown in the 
above discussion that it is possible to obtain this amount 
of coasting and even to exceed it by changes in opera- 
tion which are entirely within the range of practica- 
bility. 

It makes but little difference which factor is altered. 
The percentage of power saved is substantially the 
same however the increased coasting is obtained. This 
of course is to be expected. It is well to point out the 
very large saving in power consumption which results 
in reducing the stop from say 15 to 10 seconds, assum- 
ing that the schedule speed remains the same. This re- 
sults in the saving of 25% in power through the in- 
creased coasting thus made possible. 


Test Results. 


SECOND AVE.—All trains on the Second Ave. line 
were equipped with coasting clocks, and the power sup- 
plied to the section between 127th St. and Canal St., was 
metered by direct-current integrating wattmeters on the 
substation feeders before and after clock installation. 
Corrections have been made for heaters and light, and 
the wattmeter readings corrected in accordance with fre- 
quent calibrations. 

On account of the corrections that have to be made 
for heaters, light, control and auxiliaries, the results 
obtained are necessarily approximate. Under these cir- 
cumstances, therefore, the records are remarkably con- 
sistent and show graphically the material improvement 


RECORDING CLOCK TESTS—MARCH 22, 1910. MANHATTAN DIVISION, INTERBOROUGH RAPID 





in coasting which has resulted from the use of the 
coasting clock, and also the reduction in the power re- 
quired for the operation of the-cars. 

Quantitatively, the power per car mile obtained from 
the tests is about 7% higher than the calculations. The 
test results are measured at the substation while the 
calculations are at the car. The difference would rep- 
resent the third-rail losses, but it is believed that they 
are somewhat greater than thia would indicate. The im 
portant feature is that on the Second Ave. line the 
increase in the time of coasting from 10% as it was 
prior to the installation of the clocks to 38% following 
such installation, resulted in a saving of 23% in the 
power required for traction. This result is in agreement 
with what should be expected from the theoretical cal- 
culations. 


TRAIN TESTS.—In order to compare the operating 
conditions existing on Second Ave. line with the condi 
tions on the other lines of the Manhattan system, on 
March 22 a test train was run in actual service over all 
divisions of the Manhattan system A seven-car train 
composed of four motor and three trail cars was used 
Each trail car was equipped with one of the recording 
clocks. One clock was used to record the coasting time, 
the second the time of power application, and the third 
the time of braking. Stop watch records were also 
made of the time of series running and total power ap 
plication, time of coasting, time of braking and time 
of station and signal stops. 

The result of these tests are shown in the tables at 
the bottom of the page. 


Second Ave.—It will be noted that motorman § in test 
No. 2 obtained 50.5% coasting, the largest amount re 
corded during the day. Of the three tests on Second 
Ave., Motorman O in test No. 5, obtained the smallest 
amount of coasting, 41.4% and carried power for the 
longest time, 31.69%, yet he was the better operator If 
he had used the same time in making the run as motor 
man S in tést No. 2, it would have been possible for 
him to obtain as high as 58.5% coasting as shown by 
the broken line on test No. 5, and he could have cut 
his power application down to 22.2% with a saving of 
8% in power as compared with motorman § in test No. 2 
The good results in test No. 5 were obtained with an 
acceleration of 1.47 and braking of 1.85 (approximate) as 
compared with an acceleration of 1.35 and braking of 
1.75 (approximate) in test No. 2 

The motormen who operated the trains on the Second 
Ave. line were selected men and the runs were made 
to illustrate what could be accomplished after a thorough 


training of several months. The average coasting ob 
tained in the three runs is 45.2% This indicates a 
saving in power consumption amounting to 34% as 
compared with the conditions existing on this line prior 
to the installation of the clocks. This, of course, is in 
excess of the average saving of all the men as these 


men were specially selected These tests also bring out 
strongly that any system of rewards or ranking of the 
men based upon coasting time should include a penalty 
for overrunning the scheduled time 

The tests on the Second Ave. line, as observed, show 
an average of 45.2% coasting which corresponds to 170 
KW.-br. per car-mile at the car 


TRANSIT 


COMPANY. 
Power Total time 
applied. Coasting, Braking, Stops, by watch, 

Second Ave., 129th St. to South Ferry. min. min min. min. min 
Fa 7g ve AS ees wane’ 11.7 18.8 a3 7.0 42.3 
8.01 a. m. S.—Recording clocks... .........cccccccccces 11.9 19.6 6.3 A nat 
Ee a AIS ad's bo. ow nie « 600 86.6560 cle-we es vece 11.1 19.8 4.4 3.7 39.1 
8.45 a. m. N.—Recording clocks (to 127th St. only)..... 10.5 20.9 4.9 aad slo ic 
Ne BOO I Gilg G04 fa db Savas ncece cecccsecce 12.0 15.8 4.0 1.8 37.5 
ee eee rr rrr eee 11.0 17.0 5.7 ‘ 

Third Ave., Bronx Park to City Hall. 
ne er I De ce os wis cu dems cose bececesees 27.1 75 11.3 10.4 M7 
9.45 a. m. S—Recording clocks. ..........0...ccccceceee 26.0 6.3 12.5 nike’ a 
ON, ING bg ik wins 06.0605 6c ccccncdecveces 21.1 15.4 9.8 8.9 5.1 
10.53 a. m. N.—Recording clocks...............ceeecee: 19.8 17.8 10.0 

Sixth Ave., 155th St. to South Ferry. 
2 OO OE Ee errs 19.2 10.7 8.6 8.1 46.8 
2.6 p. m. N.—Recording clocks (Start Battery Place).... 18.0 11.0 9.0 —- Saal 
ee Bee I, INES bc Pik e's 0 bis Scie cectles dv eercce 19.9 10.3 10.4 6.6 417.9 
4.28 p. m. S.—Recording clocks. .......cccccccsccccccces 18.5 12.5 

Ninth Ave., 155th St. to South Ferry. 
ete WN II Sots 5 caw ki 6'éc debs 60 <eince se 19.9 8.1 8.6 6.0 42.9 
Se. . E e OPE GEOOUIES cence ccenccccnccccvcnce 18.2 8.2 8.7 ‘haa 
rs ' BS ae pa reo poe eam 19.4 9.1 9.3 4.5 43.2 
3.39 p. m. N.—Recording clocks.............cccceceee-: 17.8 10.0 9.3 a 


AVERAGE OPERATING CONDITIONS, RECORDING CLOCK TESTS—MARCH 22, 1910. 





MANHATTAN DI- 


VISION. 
Average Average Average Average Average 
length acceler- power Average Average stop, seconds., total 
of run, ation, applied, coasting, braking, -———-—’~—-——_ time, 
Second Ave. ft. seconds. seconds. seconds. seconds. Station. Signal. seconds. 
Se BM ace iwkc cead dec ekes 1,723 11.4 26.0 41.7 11.9 13.2 2.4 95.2 
:. SS Perry reer 1,752 11.5 25.7 45.6 10.2 : 8.8 on 90.3 
TC MPU Ua bb.9o tone 8 eoccaescae 1,723 10.3 26.7 35.0 11.2 _.9.9 1.3 84.1 
Third Ave. ray mie 9 FMT TH eA MMT ee es 7 
ee er ere 1,7 14.6 42.7 11.8 17.9 16.8 89.2 
yo OS) ere ee 1,767 12.8 33.2 __ 24.2 15.6 _ 13.2 1.3 87.5 
Sixth Ave. e r n . "-g ‘ ‘yo? 
Test No. 6-N 14.5 38.5 21.4 17.1 14.3 2.5 98.8 
WEE, Seek saws ond bedi dé vie <vheee 11.4 38.4 19.9 20.2 11.2 2.0 91.7 
Ninth Ave. 
Test No. 7-S 17.2 41.1 16.7 17.8 11.3 1.6 88.5 
Peet: We... Sscc cs ccdcececuces éccwa- ee 19,1 40.2 18.7 19.3 9.3 0.6 88.1 
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Third Ave.--in the Third Ave. teats, the run south was 
made with the motorman whose turn it happened to be. 
This run shows 13.2% coasting The run north was 
made with an experienced man and shows 27.6% coasat- 
ing. The difference is due mostly to the difference in 
the rate of acceleration, but partly to the braking rate 
and partly to an excessive amount of series running in 
teat No, 3. 

Theae two runs show an average of 20.4% braking 
which indicates 2.22 KW.-hr, per car-mile at the car 
These men, therefore, used 30.6% more power than was 
used by the men on the Becond Ave. test 

Sicth Ave.-The motormen were taken as they came, 
and their handling of the train is in fairly close agree- 
ment. 

On account of the number of turna on this line, the 
amount of necessary series running ts considerably in 
excess of that obtaining on the other lines. The average 
consting obtained was 22.8%. This corresponds to a 
power consumption of 2.17 KW.-hr. per car-mile. As 
compared with the average obtained in the Second Ave. 
teats, this represents an excess consumption of power 
of 27.7% 

Ninth Ave.—The motormen were taken as they came, 
and it will be noted that the two men operated their 
trains very much alike. In both cases the acceleration 
wae poor and the braking somewhat below the standard. 
Noth used a large amount of series running. 

The Ninth Ave. line is an ideal one on which to 
obtain a large amount of coasting on account of the 
longer runs, easy schedule and long grades, yet the 
coasting obtained by these two men was but 18.0% and 
21.2%, respectively, and averages 20.1%. As compared 
to the average obtained in the Second Ave, tests, this 
represents an excess consumption of power of 31.8%. 


Clock Records.—In the tests of March 22, the motor- 
men were conscious of being under observation by the 
test crew as well as by their own road officials, and 
under such circumstances they naturally tried to do 
their beet. The resulta obtained therefore, cannot be 
regarded as representative of actual conditions, but can 
be taken as fairly representing the best that these men 
could do, and therefore, as illustrating the knowledge of 
the motormen in general The tests were too few in 
number, however, and the conditions under which they 
were made were such that they are not regarded as rep 
resentative 

in order to determine the fair average conditions as to 
coasting existing on all divisions of the system, tests 
were made on the Second and Third Ave, lines last fall 
and two trains equipped with clocks were put in regular 
service thia apring on the Sixth and Ninth Ave. lines, 

On the Second Ave. line prior to the installation of 
the clock, the coasting averaged 10% of the running 
time On the Third and Sixth Ave. lines the results 
agree very closely with those obtained on the Second 
Ave. The Ninth Ave, line, as already mentioned, fur 
nishes an ideal one upon which to obtain a large amount 
of coasting, on account of ite undulating grades, longer 
distance between stations, and easy schedule. In addi 
tion to this, the average train on this line is made up 
of four motor cara and two trailers instead of four motor 
cara and three trailers, as on the other lines. 

From the teats it is Judged probable that the average 
coasting obtained on the Manhattan system approximates 
12% of the running time. 

RESULT OF USING COASTING CLOCKS.—During 
five weeks on the Second Ave. line, where the coasting 
clock has been in service for slightly over three months, 
the average percentage of coasting is 37.5. The average 
run on this part of the Second Ave. line, as already 
pointed out, closely approximates the average run for 
the entire Manhattan system 

VALUBK OF POWER SAVED.—The result of these 
calculations and tests shows that an increase in the 
percentage of coasting from 12% to 37.5% as shown 
above, will effect a saving of 24% in the power required 
for traction. 

COASTING VS. POWER MEASUREMENTS.—The vari- 
ous factors that enter into the operation of the train 
have been analyzed ‘with a view to determine which ts 
the preferable element to measure. The choice practi- 
cally narrows down to the measurement of either the 
power input by wattmeter or time of application by 
means of a clock arrangement, or the measurement of the 
time of coasting. It is believed that it has been made 
clear that whatever good results are obtained from the 
better operation of the train by the motormen can only 
result in the saving in power through the increase in the 
coasting time. Coasting is the recovery of power already 
used, and hence is the key to the problem. The coasting 
clock, therefore, gives a direct measure of the power 
recovered by the motormen and as this recovery can also 
only be made by cutting off the power application 
sooner, it is believed that it is the most effective element 
in train operation to measure. At the same time it con- 
centrates the motorman’s attention, on that element of 
operation which ts the direct reason for the saving in 
power which results from changes in the methods em- 
ployed as to the other factors of operation. 


William Henry Brown. 
Late CHIEF INGINEER, PENNSYLVANIA 
RAILROAD. 


By JOHN C. TRAUTWINE, JR. 


Willlam Henry Brown was born, of Quaker 
parentage, in Little Britain Township, Lancaster 
County, Pennsylvania, Feb. 29, 1836. He died 
of heart failure at Belfast, Ireland, June 25, 
1910, while visiting Europe with Mrs. Brown. 

During his youth, emigration to Kansas was 
in the air, and young Brown visited an uncle 
residing in that territory, and met there John 
Brown, of Ossawatomie. 

William H. Brown attended public schools in 
Philadelphia, graduating from the Central High 
School. For a time he taught school in Mary 
land, but soon turned his attention to civil en- 
gineering. It is recorded of him that he incurred 
his father's disapprobation by investing his early 
savings in an engineer's transit. 

He soon entered the service of the third sur- 
vey district of Philadelphia, under the late D. 





William Henry Brown. 


Hudson Shedaker; but the outbreak of the civil 
war called him into more active duty. 

As assistant engineer on U. S. military rail- 
roads and telegraphs, in 1861, he attracted the 
attention of the late Colonel Thomas A. Scott, 
then Assistant Secretary of War (afterward 
President of the Pennsylvania Railroad Com- 
pany), who assigned him to duty in Northern 
Virginia, with headquarters at Alexandria. Here 
his work was of signal service in connection 
with the battles of Second Bull Run and Front 
Royal. 

In November, 1862, Mr, Brown became Assist- 
ant Engineer on the Pittsburg, Cincinnati, Chi- 
cago & St. Louis (Pan Handle) Railroad, then 
being completed, and in 1863 was made Prin- 
cipal Assistant Engineer. His connection with 
the Pan Handle road brought him into contact 
with the Moravians at Gnadenhiitten, Ohio; and 
their unostentatious piety, recalling the sect in 
which he was born, appealed strongly to him. In 
after life he often recurred with pleasure to this 
experience. 

On Oct. 1, 1864, he was employed by the Penn- 
sylvania Railroad, in special service on its 
Philadelphia and Pittsburg divisions. 

On Jan. 1, 1865, he became roadmaster of the 
Pan Handle Railroad; and on March 17, 1865, 
Engineer of the Oil Creek Railroad. 

In July, 1865, began Mr. Brown's forty years 
of continuous service with the Pennsylvania 
Railroad, during which he was identified with 
its development under the administration of five 
of its presidents. His record, in brief, was as 


follows: 


July, 1865; Philadelphia & Erie 1) 
Principal Assistant Engineer. 

September, 1867; Engineer of Road. 
March, 1869; Construction of shops 
toona, for Maintenance of Way and (‘:, 

pairs; Assistant Engineer in charge. 

January, 1870; Middle Division; Reside); 
gineer. 

1871; Sunbury & Lewistown R. R., Chi. 
gineer and Superintendent. 

1872; Bedford Division; 
Engineer. 

August 1, 1874; Engineer, Maintenance of \ 
June 1, 1881; Chief Engineer. 

March, 1906; retired at age limit. 

During Mr. Brown's term of service as 
wineer of Maintenance of Way occurred the | 
burg strike riots of 1877, and Mr. Brown 
active in the restoration of the terminal fa 
ties then destroyed by fire. 

As Chief Engineer, in 1881, he completed 
Broad Street Terminal in Philadelphia and 
elevated railroad connecting it with the fo; 
terminal in West Philadelphia; and, in 1893 
had charge of the rebuilding and great enla: 
ment of the new terminal. 

In 1889 the Johnstown flood wrought ha 
upon the Pittsburg division, and necessit: 
strenuous work for the speedy restoration 
traffic. 

Mr. Brown’s term of office as Chief Engi). 
witnessed the construction of new terminals » 
stations at Jersey City, at Harrisburg and 
Pittsburg, of four-track stone bridges at Ro 
ville, Pa., and at Trenton and New Brunswi 
N. J., of the Trenton cut-off, from Morrisvi! 
Pa. to Glen Loch, Pa., and of the low grade 
freight division connecting the middle divisio) 
on the west side of the Susquehanna River, wi: 
the Philadelphia division near Glen Loch. In 
1902 he was appointed a member of the Board of 
Consulting Engineers in charge of the constriu 
tion of the tunnel line and terminal in N 
York City. 

Since his retirement, in 1906, from active se: 
vice, Mr, Brown has spent much of his time in 
foreign travel, visiting Japan, Palestine, ani 
later the continent of Europe. 

intering the profession with only a pub! 
school equipment, his professional education wa 
chiefly that of hard knocks and actual contac! 
with men and things, and he was impatient 0! 
what he considered unnecessary theoretical re 
finement. 

Of untiring energy and industry, he was per 
haps chiefly conspicuous for his success in mevt 
ing emergencies and in overcoming obstacles 

Although not a church-member, Mr. Brow: 
during his later years, attended the Presbyterii: 
Church in West Philadelphia. 

Many engineers have their non-professions 
hobbies, in which they find that relaxation which 
leaves their forces in better shape for their 
more serious engagements. Mr. Brown's ho}! 
was his work. To that he devoted his life. 

He was a member of the Historical Society ©! 
Pennsylvania and of the Pennsylvania Society) 
of Sons of the Revolution. 

Upon Mr. Brown's retirement, in 1006, 
Board of Directors of the Pennsylvania Rua 
road Co. adopted a Minute, from which the f 
lowing is taken: 


In the growth and development of the transports’: 
business in the past twenty-five years, the Pennsyly):: 
Railroad Co. has been fortunate in having the solutio 
its engineering problems entrusted to such a man. 
Brown retires after forty-five years of active railr 
work, honored and respected not only by his associ 
in this company, but by the profession in which he 
attained the highest name and fame. 


Superintendent 


Om 


THE EXTENSION OF SEVENTH AVE., New ‘: * 
City, has been authorized by the Board of Estimate 
Apportionment. The extension will begin at the pre 
southerly terminus at Greenwich Ave. and West 
St. and continue to Varick St. In addition, Varick 
will be widened from Seventh Ave. to West B: 
way. It is stated that the extension thus provided 
have a total length of about 1% miles and a wid! 
100 ft. The estimate’ cost is placed at nearly $7,000 
of which, it is stated, half will be assessed on the 4! 
benefited and the remainder ™ the city at large. 
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Placing electric wires underground in cities 
unquestionably adds to the safety of life and 
property and, by getting rid of unsightly poles 
and wires, improves the appearance of the 
But little consideration has been given 
to the fact, now established, that fear of sub- 
terranean explosions may take the place of the 
liscomfort and danger of citizens from overhead 
lInes in times of storm or fire. Recent explosions 
cities—notably in New York, as de- 
elsewhere in this issue—have drawn at- 
tention to this condition. It was first supposed 
that if the manholes were sealed no serious 
trouble could result above ground no matter what 
electrical disturbance there might be _ under- 
neath. Indeed, there is reason to expect that 
such would be the case in streets under which 
there were no gas mains. Experience seems to 
show, however, that where gas mains and con- 
duits run parallel near the same level, as is very 
common, explosions in the latter may be ex- 
pected, unless special precautions are taken. Gas 
8 almost certain, in the course of time, to diffuse 
itself into the conduit so that a combustible 
mixture collects in the manholes, there to await 
the statie-spark discharge or the short-circuit 
irc necessary to cause an explosion. 

What are the measures to be applied as reme- 
dies to conduit systems already built and as pre- 
ventatives in work projected? 
Spection and ventilation. If traces of explosive 
cases or vapors can be found in the manhole 
‘ir then the manholes may need to be cleared 
periodically. An alternative measure is that 
\dopted twenty years ago for the New York 

ndult systems—the constant maintenance of a 
Sight plenum to prevent the entrance of the 

mbustible gases, 

New York City continues also to suffer from 

plosions of gasoline vapor in the sewers. No 
iries or serious damages have been reported 
m the flying manhole covers, but that must 
attributed to good luck rather than to good 
‘nagement. The presence of gasoline in the 
vers has been blamed to the many automobile 
‘ages in the vicinity of the trouble and, while 


streets. 


in large 


scribed 


First there is in- - 


there is a law forbidding the discharge of gaso 
line into the sewers, there has not been as yet 


that inspection of sewers and garages, coupled 
with that prompt prosecution of offenders and 
with that use of every precautionary device, 


which would eliminate the danger. 

The danger from sewer explosions will come, in 
most cases, from the manhole covers alone. The 
sewers are not sealed, as are the conduit systems, 
so that little or no upheaval of the pavement 
will be looked for. The energy of the explosion 
is, rather, given to the projectile-cover and it 
becomes even more dangerous than the disturb- 


ing upheaval of asphalt pavement about the 
electric-conduit manhole. 
a nee QO — 


We are so young yet In the structural appli- 


cation of steel that whatever experiences can 


be gathered on the preservation or rusting of 
steel structures have a direct use, So in Mr. 
Toch’s brief statement of observations on the 


steelwork of the Gillender Building we find valu- 
able instruction. It is wholly reassuring in 
character and tells us—what many have doubted 
—that our magnificent creation of lofty office- 
building is of satisfactory permanence. We 
have in the past learned fairly well how rapid 
or how slow is the rusting away of bridges, of 
towers, of mill-buildings, etc.; but as to the con- 
cealed beams and columns of tler-buildings only 
a few scattered bits of fact have come to light. 
Therefore many have remained doubters, and 
have asked anxiously (in view of the great 
growth of office-buildings) for proof that build- 
ing frames are not rapidly dissolving away. On 
the other hand the owners and custodians of 
these buildings have not worried sufficiently over 
the matter to uncover the columns and beams 
at a few points for a demonstration of their con- 
dition. 

Now that we learn how perfect is the condi- 
tion of a steel frame fourteen years old we may 
dismiss the question from mind temporarily, 
until the next opportunity is created, by the 
demolition of another skyscraper, for a full ex- 
posure of the steelwork. In erecting new build- 
ings there is nothing to do as safeguard except 
to surround the steelwork thoroughly with ce- 
ment mortar, good concrete, or well-grouted 
masonry; then the assurance of no rusting will 
be ample. 

It is a little curious, in this subject, that with 
ample proof existing to show how permanent is 
steel when protected from the weather there 
should be any great doubt concerning this most 
fully protected type of steel structure. Even as 
regards the wall columns, there has never been 
any reason for thinking that more than very 
minute quantities of infiltration moisture could 
reac!; them, while the rest of the frame could 
with great positiveness be called bone-dry. In 
spite of this certainty the doubts mentioned 
have persisted, and it is well to have them laid 
at rest for the present by the showing of the 
Gillender Building. 
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The sanitary condition of a city is a matter of 
more than local interest. If it were not there 
would be relatively little need for state depart- 
ments of health, and for less justification than 
exists for the valuable sanitary surveys of se- 
lected municipalities recently undertaken by the 
New York State Department of Health. The 
Bulletin of the Department for June, 1910, con- 
tains abstracts of reports made on such surveys 
recently submitted to the city authorities of Bing- 
hamton and Ithaca. The reports review the gen- 
eral conditions affecting the healthfulness of each 
city, the character of the water and milk sup- 
plies, sewage and garbage collection and disposal 
services, the general death rate, infant mortality 
and typhoid death rate. Pavements and street 
cleaning are also considered, and recommenda- 
tions as to needed sanitary improvements of all 
classes are made. 

Not many cities look after all these matters 
so thoroughly that an occasional general sanitary 
survey by trained men from outside, with general 
rather than local standards, will not be } eneficial. 
Most of the minor cities of the country stand !n 


marked need of sanitary improvements of 
rious kinds and are almost wholly blind to 
of these needs. To such, in particular, state in 
spection of great local 


at the same time it might lead to measures 


va 
many 
might prove value, while 
which 
would protect many citizens of the state at large 

The same line of reasoning would tend to jus- 
tify the present agitation for the creation 
national bureau or department of health, but 
broad and complex a subject cannot be 


in this note 


of a 
80 


discussed 


-— oo 

The bungling way in which some of our state 
legislatures attempt to enact laws in the real or 
supposed interests of good sanitation is well 
illustrated by section 17 of chapter 26 of the 
New York Laws of 1909, “An Act in Relation to 
Cities.” Our meaning will be clearer if we first 
quote this section, as recently amended by the 
Legislature of 1910 

(Explanation—Matter in italics | new; matter in 
brackets [ ] Is old law to be omitted.) 

17. Operation of crematories for disposa f garbage 
A crematory in any city or within ten miles of the cor 


porate limits of any city, owned 


person or corporation or by a city 


or controlled } any 


for the treatment or 


consuming of garbage or other refuse matter {from any 
city] or offal, dead animals or Aah, shall be oO operated 
by the use of coke, charcoal, or other fuel device for 
method] and by such appliances and methods that the 


Offensive and noxious gases and fumes arising from the 


consumption or treatment of such garbage or other re 
fuse matter or offal, dead animals o fish hall be 
burned or disposed of without offense or danger to the 


persons residing in the neighborhood of crematory 
The city authorities or the person or corporation owning 
or controlling such erematory shall cause the necessary 
devices, and fuel or other supplies 
the consumption of 
fumes 


uch 


to be furnished for 
of such gases and 
Any city authority or other person or corporatio 


proper disposal 


owning or controlling such crematory and any city em 
ployee or other person operating such a crematory who 
shall [fall or neglect to the devices and supplies 
furnished for euch consumption disposal) allow or 
permit such pares or fumes arising from the consump- 
or other and be 
offensive or dangerous to the persons residing in 
the neighborhood of auch shall be guilty of 
a misdemeanor and shall conviction be punished 
by a fine of not less than one hundred dollars nor more 
than two hundred and fifty dollars for each 
such offensive fumes are 


use 
or 
tion of such garbaae matter to escape 
come 
crematory, 
upon 
day that 
Or nOzTticug gases or permitted 
or allowed to escape, or by imprisonment 
or both 

hall take effect Sept. 1 


for not more 
than one year 


2. This act 1910. 


First, we would call attention to the fact that 
while the section quoted is specifically de: 
to relate crematories the legislature appears 
to have sought to extend the law to cover garb- 
age reduction works as well, without making a 
corresponding change in the title of the section. 
This is indicated some of the 
inserted by amendment and also by 
statements to the effect that 
is directed specifically to the Barren Island re- 
duction works which treat garbage and offal 
from New York City. Whether or not statutory 
provisions relating specifically to crematories 
would afford a legal basis for proceeding against 
reduction plants, which are essentially different 
in design and operation, is a the 
courts to decide. There is no question but what 
the bill would require still another amendment 
to make it applicable to a crematory (whatever 
that word here means) to be 
located eleven miles 


It would have been a very simple matter to 
have so drawn the original section as to make 
it apply without a shadow of doubt to any plant 
for the disposal of garbage or other putrescible 
matter or any other class of municipal refuse, 
whether by burning, or by any rendering or re- 
duction process. An engineer familiar with 
modern methods of garbage and refuse disposal, 
and free from prejudice for or against any one 
process, would have set the framers of the bill 
right in the first Instance. As the matter stands, 
the legislation is still crude and inefficient after 


lared 
to 


by new matter 
newspaper 


the new legislation 


question for 


which happened 
‘rom a city line. 


ainendment and may have to be still further 
amended in the future. 
Aside from lack of knowledge and care on 


the part of the draftsman, the statute in ques- 
tion falls short of good legislation because it is 
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really aimed, largely if not wholly, against a 
specific plant or works, while purporting to be 
general in character, as ought to be the case. 
—— ———— > ae 

We are as far from denying the rosy future of 
the airship as we are from prophesying the ex- 
tent to which its rapid advance will revolutionize 
the civilization of the future, but we do view 
with considerable amusement the efforts of some 
of its promoters and devoted adherents to gloss 
over its obvious faults. The latest example that 
has come to our attention is in a defense of the 
ill-fated Zeppelin “Deutschland,” written by a 
gentleman of German nomenclature, in the 
“Scientific American.” The statement is there 
made that 


All the real blame [for the recent destruction of the 
‘‘Deutschland’’] may be placed at the door of the meteor- 
ological service. It seems hard to believe that nothing 
was known beforehand of a severe storm that was to 
sweep the country within the brief space of two hours. 


We commend this to certain over-enthusiastic 
newspaper writers; it contains much food for 
thought. 


The Value of Rise-and-Fall Elimination on 
Streets and Roads. 


What is the cost of rise and fallin a street or 
road? How much may be spent for eliminating a 
hump or raising a sag in a roadway? This 
question, like most others in road location, is 
currently dealt with by judgment or intuition 
rather than by calculation. But it should be 
capable of at least approximate solution in fig- 
ures, just as much so as the corresponding prob- 
lem in railway location. 

The question appears most strikingly in those 
cases where a city undertakes to remove or by- 
pass a specially bad hill, or bridge a valley, on 
an important thoroughfare. The cost of such an 
enterprise is known quite definitely before work 
is begun; but the gain, while as real as the cost, 
is wholly unknown. The improvement is decided 
upon not by calculation of relative cost and gain 
but by impressionistic judgment, or perhaps by 
effect of sentiment, or for political expediency. 

A notable case of an opposite kind, the creation 
of a hump being in question, came up during the 
recent public controversy over bridge raising in 
Pittsburg. The opponents of bridge raising made a 
strong point of the fact that at the increased ele- 
vation all the cross-river traffic would have to 
pass over a summit of ten or fifteen feet, addi- 
tional] to that already existing; and they claimed 
that this would impose an enormous tax on the 
city. Definite figures to express the loss would 
have made the argument undeniably forcible, 
while in the absence of figures it had only a per- 
sonal appeal. 

The problem affects country highways very 
widely. Of the endless succession of humps and 
sags on our roads, a great many could. be 
smoothed out at moderate expense. The needless 
inequalities are permitted to remain chiefly be- 
cause it is not realized what money value their 
improvement would represent. It is true that on 
secondary roads the need of keeping the road sur- 
face close to the level of the surrounding ground, 
for maintaining access, must govern in many 
cases; at the same time these roads are the very 
ones on which small avoidable humps and sags 
are frequent. 

Of course, the rise-and-fall question on streets 
and roads is very often complicated with ques- 
tions of steep gradient. Reducing the grade has 
a value of its own, and grade is so much more 
important than either length or rise and fall that 
it receives almost exclusive attention. But in 
analyzing the several factors they must be dealt 
with singly; and in many instances, as the Pitts- 
burg case, the rise-and-fall question is practically 
free from grade considerations. 

The frequent involvement of grade reduction, 
however, is doubtless responsible for a common 
but erroneous impression, namely: that so long 
as a minor hill or dip does not introduce steep 
gradients and thereby reduce the hauling power 
of the horse, it has no perceptible effect on the 
cost of traffic. This cannot be true unless the 
effects of the downhill travel counterbalance and 
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eliminate the uphill losses, i. e., unless traveling 
downhill is as much easier than movement on 
the level as uphill travel is harder. But every 
one knows that a horse works best on a level, and 
that downhill work is somewhat harder, rather 
than easier. 

The problem of valuing rise and fall on roads 
is so closely analogous to the corresponding rail- 
way problem that an approximate solution should 
be as readily found in the one case as in the 
other. Obviously the peculiar nature of road 
traffic complicates matters, enough so to render 
impossible an exact solution. An estimate of av- 
erage value will nevertheless prove of great serv- 
ice. 

A reasonable objection may be made to any at- 
tempt at figuring in this field, namely by denying 
the need for it. The teachings of judgment and 
experience, it may be said, are quite sufficient for 
all purposes in the case. The determination of 
maximum grade, and the estimation of the value 
of saving distance, are done well enough by the 
operation of judgment alone. But, taking a spe- 
cific case: It is widely recognized that gradients 
should be adjusted to suit the character of the 
road surface, a hard macadam road _ requiring 
flatter grades than an earth road, paved streets 
flatter grades than macadam roads, and so on. 
This is correct enough. A simple calculation wil! 
show that to obtain equal effectiveness of hauling 
power we should make the maximum grade ex- 
actly proportional to, the tractive resistance in 
pounds per ton on the level. The result of judg- 
ment is thus confirmed. Yet it is obvious that 
the definite relationship found from calculation is 
of much wider usefulness than a mere general ap- 
preciation that hard roads should have flatter 
grades than heavy roads; and the utility of mak- 
ing such calculation needs no defence in view of 
the result. Moreover, we can determine by our 
calculation what gradient should.be used on one 
kind of road to give an effectiveness correspond- 
ing to that of another kind of road of stated 
maximum grade—a result which could not be ob- 
tained at all by mere intuition. It is likely, there- 
fore, that in considering rise and fall we will also 
obtain a more useful result by calculation than 
by the simple exercise of judgment. 

Proceeding, then, to consider the cost of rise 
and fall, we employ the following facts and prin- 
ciples: A country road will give an average trac- 
tive resistance of 100 lbs. per ton. To lift a load 
1 ft. will then consume 20 times as much work as 
hauling it horizontally 1 ft. In other words 1 
ft. of rise is equivalent to 20 ft. of level haul. 
To travel over a 100-ft. length of road having a 
rise of 5 ft. puts a tax on the motive power equiv- 
alent to 100 ft. of level haul plus the lift equiv- 
alent of 5 x 20 ft., a total of 200 ft. of level haul. 
In descending this hill on the other side, the ef- 
fect of downhill travel needs to be counted; and 
as before remarked a horse moves downhill less 
easily than on a level (at least on any but very 
flat grades). Having regard to the average gra- 
dients occurring on roads, we may say that down- 
hill movement requires a slight allowance over 
level movement, though, of course, much less than 
the uphill allowance. A distance of 5 ft. per foot 
of fall is probably ample for this purpose in the 
extreme case, while at low gradients no allowance 
at all need be made. Summing, we have, as the 
total allowance for 1 ft; of rise and fall, a dis- 
tance of 20 to 25 ft. of level haul. This means 
that a hump or a sag of 20 ft. in a road puts the 
same tax on the horse as an extra haul of 400 to 
500 ft. 


Such a computation is not vitiated by the fact 
that, in ordinary road work, neither rise and fall 
nor unnecessary length of road is given much at- 
tention as an obstacle to traffic; for instance, 
wasted distance is objected to more because of 
the additional first cost of road than because it 
puts a needless burden on the traffic. That they 
do lay a tax on traffic remains undeniably true, 
however. Every hump or sag has to be climbed 
by each passing vehicle at the cost of a fairly defi- 
nite amount of wasted work, and somebody must 
pay for this wasted work. It should be realized 
that if a road contains only 20 ft. of wasted rise 
and fall in each mile, the effect is to increase the 
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equivalent distance of all hauling by & ; 
The cost of the hauling would be incr: 
nearly the same ratio, on the average. 

Horse-drawn traffic is governed by the \ 
capacity of the horse. The horse’s daily 
is not an inexhaustible fund, and its lim): 
determine the cost of hauling. If a giv: 
of ten miles puts 10% more demand on th: 
than another haul of the same length, it 
tain that in the long run the former \ 
proportionately more. This alone gives y: 
the above figure and enables it to be co: 
into an equivalent money figure. 

Take the value of one horse, wagon and 
at $3 per day. The average distance cover, er 
day, at a high estimate, may be set at 20 
On this basis each mile of distance per 
costs 15 cts.; 20 to 25 ft. distance costs | 
0.7 mill. This latter distance was found 
the equivalent of 1 ft. of rise and fall. Riss .nq 
fall of any other amount will cost in propor. oy 
Thus, 10 ft. of rise and fall will cost 0.6 t) W7 


ct. per horse. If we use a value of %-ct. f. 1) 
ft. of rise and fall we will be on the safe « 
From a unit-value so computed, the « of 
any given hump or sag in a road carryin a 
known amount of traffic is readily derived. Tus 
suppose that a road carries a traffic of 50 horses 


per day in full hauling service, and the 
contains a 10-ft. hump. This hill imposes a , 
charge of 50 x %-ct. or 25 cts. For a year of 3") 
days the charge will amount to $75. Elimina 
the hill will save this amount each year. Nov, 
what investment is justified to secure a saving 
$75 per year? Maintenance being not appreciably 
affected by the presence of the hump, we hay 
only to capitalize the annual charge. At an in- 
terest rate of 6%, for example, the capitalized 
value is $1,250, and if it should cost only 81,14") 
to take out the hump there would be distinct 
profit in making the improvement. 

For city streets this calculation must be muodi- 
fied to suit the lower tractive resistance of pave- 
ments. Thirty pounds per ton is a fair value fo: 
the traction on a well-paved level street. But as 
pavements are not always in best condition, and 
weather conditions also may increase the resist- 
ance or decrease the hauling power, a value of 40 
to 50 Ibs. per ton will be a better average as- 
sumption. Taking the higher figure, 50 Ibs. per 
ton, we note that this is one-fortieth of the re- 
sistance of a straight lift. Then the work of lift 
ing a load 1 ft. is equivalent to the work don 
during a level haul of 40 ft. The flat grades pre- 
vailing in cities render a downhill allowance un- 
necessary, and we have, therefore, as the e quis 
alent of 1 ft. of rise and fall a level haul of 4 ft 


The value of a mile travel of a horse in city 
hauling is rather indeterminate. To take thé 
same figure used for country haulage, 15 cts. per 
mile, will surely not err through excess. On this 
basis our 40-ft. equivalent of 1 ft. rise and fall is 
worth 1.1 mill per horse. The annual cost of 1 
ft. rise and fall for one horse per day, 300 days, is 
33 cts. Capitalizing this amount at 5% interest 
(for city conditions), we get $6.60. Any specific 
example can be computed from this value by di- 


_ rect multiplication. If the traffic on a street av- 


erages 100 horses per day (counting only those in 
all-day or maximum service), a hill or sag of 1! 
ft. may profitably be eliminated if the work costs 
less than 100 x 10 x $6.60 or $6,600. 


Rise-and-fall problems in cities are further «f- 
fected by a factor foreign to country-road 
traffic. With very few exceptions every route in 
a city is bypassed by a great many others, and 
if a serious obstacle, as a high hill, exists in the 
direct route the traffic naturally belonging to it 
will go around by other streets, preferring the 
longer distance to the hill on the short route. 
It may happen, therefore, that a particular hill 
may show a very small traffic, not enough in 
fact to make its improvement appear justifiable 
on calculation. But it is possible that a much 
heavier traffic would seek this street after e!\mi- 
nation of the hill. Now, neither the smal! or'- 
nal traffic nor the heavy final traffic should be 
used in computing the charge to be laid aga'nst 
the hill, but some intermediate traffic figure. I” 
default of special reasops for choosing a !\'- 
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a 
ticu intermediate traffic, the mean of the 
origina! and final would be taken. 

Thus, suppose a gorge is to be bridged, where 
ates sting road, while not of prohibitive gradi- 
i t discourages traffic sufficiently to carry 
is illy none, all traffic seeking the bypass- 
ing ites. It may appear probable that the 
br when built will secure the whole traffic 
nor to this point, say 100 one-horse loads per 
ms The tax on this traffic prior to the con- 
str yn of the bridge evidently is not as great 
as e traffic had actually traversed the gorge, 
sine e other routes are easier. Unless we have 
mor! specific knowledge, we must assume as 
most probable that the average tax on the traffic 
by going over these other routes was substantially 
ne alf the tax which the gorge would have im- 
pose Then if the gorge is 80 ft. deep, the 


harze must be, not that of 80 x 100 units, but 
only one-half this amount or 4,000 units. The 
capit:l value per unit being $6.60, the maximum 
expenditure justified by the present traffic is 
26400. This is a mean between the figure zero 
for the original traffic (mone), and $52,800 for 
the final traffic (100 horses under full service 
saved 80 ft. of rise and fall, per day), and is ob- 
tained directly by crediting the full saving of 
40 fc. rise and fall for the mean of original and 
final traffic (50 horses). Such a traffic adjust- 
ment, or a Similar one, must be resorted to if 
the loss-and-gain comparison is to have any 
meaning in these special cases. 

In conclusion, it is submitted that the calcu- 
lation of cost of rise and fall affords a far surer 
guide in actual problems of street and road im- 
provement than -the most skilled judgment. 
Without lessening the field for exercise of judg- 
ment, or attempting to substitute mechanical 
rule for proper discretion, it states certain of the 
determinative factors in such manner as to re- 
duce the chance for error in drawing conclusions. 

It should not be forgotten that the above 
analysis leaves out of account the very frequent 
nterlinking of grade questions with those of rise 
and fall. Nearly every rise-and-fall elimination 
will also entrain a reduction of grades; and a 
gain due to the flattening of gradients will then 
be added to the saving in rise and fall. But even 
if the grades remain the same, the amounts of 
saving above deduced will still be realized. These 
are therefore minimum estimates of the gain 
accruing from elimination of rise and fall. 


LETTERS TO THE EDITOR. 


The Deepest Current-Meter Work and the Depth 
of Mean Velocity; Mississippi River 
Commission Gagings. 


Sir: In your issue of June 30, page 753, quoting from 
Water Supply paper No. 252, U. S. Geological Survey, 
you state as follows: 








This involved the use of the meter at the maximum 
depth of 90 ft., which is believed to be the deepest cur- 
rent-meter measurement yet recorded. 

In the discharge measurements of the Mississippi 
River near New Orleans, made under the direction of 
the Mississippi River Commission, the current-meter has 
frequently been run at depths greater than 100 ft. In 
the locality named the maximum depth of water reaChes 
IS) ft., and the mean depth of the entire cross-section 
exceeds 100 ft. 

In 18838 a large number of measurements at vertical 
intervals of 5 ft. or less were made to determine the 
form of the vertical velocity curve. While it is by no 
means regular, as in streams of moderate depth, it 
could hardly be called straight but the curve is accen- 
tuated near the top and bottom as you have stated. 
The result of this elaborate series of observations fixes 
the line of mean velocity at 0.63 of the depth, below the 
Surface. This value is regarded as essentially correct 
and no valid reasom is apparent for rejecting it. 

J. A. Ockerson. 

St. Louis, Mo., July 6, 1910. 

—————_o-——_—__— 


The Scoop-Wheel Pumping Plant at Schelling- 
woude, Holland. 

Sir: All pump specialists will thank you for your 
article of May 19, describing the “‘Scoop-Wheel Pumping 
Plant at Schellingwoude, Holland.’”” One que:tion is 
mere unanswered. Does the “movable breast’ B. B. 
Pig. 2. support itself by a net flotation or by a counter 
Weight? It would also be of interest to know how far 


ENGINEERING NEWS. 


from tangent position this ‘“‘movable breast’’ would stand 
during actual work. 

As engineer of one of the two firms which competed for 
the drainage installation for the city of New Orleans, it 
was my privilege to figure on many centrifugal pumps 
of unprecedented size and low lift. 

It is known that the efficiency of these centrifugal: 
was not high, and it seems certain that these Dutch 
scoop wheels would have been a better and cheaper and 
more efficient installation than the expensive centrifugals 
actually built, especially as their duty was merely to 
give an out-fall hydraulic grade for storm water, which 
involved a lift of but 3 to 6 ft. 

Yours very truly, 
H. S. Wood, M. Am. Soc. M. E 

Park Row Building, New York City, May 21, 1910 


{We have submitted Mr. Wood's inquiries to 
the author of the article in question Professor 
Slichter’s reply is given below.—Ed.] 

Sir: I regret that my absence from the country has 
caused unreasonable delay in receiving the foregoing 
letter. 

The movable breast used in connection with the Schel- 
lingwoude scoop-wheels possess a slight flotation I 
believe, however, that counter weights would not be 
necessary unless the breasts were constructed unusually 
heavy. Any hinged surface, such as the movable breasts 
described in my paper, tends to arrange itself along the 
surface separating the dead water from the principal 
current. Some interesting illustrations can be had by 
tacking a small square piece of canvas to the edge of a 
wooden block and placing both in various positions in 
a swift current of water. The “suction,’’ as the usual 
operating mechanic delights in designating such effects, 
will be seen to throw the canvas into the curved sur- 
face of the dead water, and there hold it against any 
moderate attempt at displacement. 

Very respectfully yours, 
Chas. 8S. Slichter. 

Madison, Wis., July 2, 1910 


i 


An Underwater Pile Saw of Twenty Years Ago. 


Sir: I have just read Mr. Clarence Coleman's inter- 
esting account, in the June 16 issue of Engineering 
News, of the method he used for sawing piles under 
water at Superior Entry, Wis., together with your foot- 
note stating that a somewhat similar machine was used 
at a bridge from Boston to Cambridge, across the Charles 
River, in 1901. 

Mr. Coleman's article recalls to my mind a machine, 
exactly similar to that referred to in your footnote, 
which was used for cutting piles under water at the 
Yazoo River (Miss.) drawbridge in 1888 or ‘S9 At 
that time I was an assistant engineer on the old Georgia 
Pacific R. R. (now the Southern Ry.) and was sta- 
tioned at the Yazoo bridge. In this case, the same 
scow, engine, and boiler used for driving the piles 
were afterward rigged up to saw them off. 

The apparatus was designed by Mr. P. B. Houston, 
Resident Engineer, and Mr. J. H. Rousseau, Superintend- 
ent for the contractors, A. V. Gude & Co. The water 
was about 20 ft. deep, and the current very swift, be- 
ing from 4 to 5 mi. per hr. As far as I was able to de- 
termine, I think, the heads of the piles did not vary in 
height by more than %-in. between the highest and the 
lowest. 

Mr. Coleman's method, however, should give almost 
absolute accuracy, as there seems to be no chance for 
variation in elevation with the guide trolley, of hia 
device, resting on the level cap. 

H. F. Wilson, Jr., M. Am. Soc. C. E. 

Birmingham, Ala., June 20, 1910. 


re ee 


Light-Draft Steamers for Shallow Rivers. 


Sir: I was much interested in Mr. Sweeney's article 
in your issue of May 5, 1910 (p. 512), on ‘‘The Most Eco- 
nomical Type of Boat for Operation on Western Rivers 
with an 8-ft. Channel Depth."’ I was “‘raised’’ on the 
Missouri River. My father was an old river captain and 
owner, and during my earlier years I spent much time 
on the river with him. Since then I have kept in touch 
with river practice and development, and have written 
some articles and papers on this subject. The general 
tenor of my writings has been in defense of the Western 
river steamer, as being peculiarly well adapted to the 
trying conditions imposed upon it. I have not been able, 
however, to close my eyes to the fact that many devel- 
opments in mechanical engineering which have proved 
advantageous in stationary practice, and in marine ser- 
vice elsewhere, and which promised well for river prac- 
tice, have met with no encouragement. 

Mr. Sweeney’s standing and experience entitle his 
views to the most serious consideration, and yet it seems 
to me that he leans to the side of that extreme conserva- 
tism which is to some extent responsible for the slow de- 
velopment of our river steamers. It is exceedingly strange 
that in this year of our Lord wooden hulls without 
compartments should find a defender among engineers, 
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and that the slow-speed wasteful steam engine commonly 
used should be commended 


I am unable to agree with Mr. Sweeney as to the com 


manding position of the stern-wheel boat in river ser 
vice It has by no means displaced the side-wheel 
steamer in this part of the country The Eagle Packe 
Co., and the Wiggins Ferry Co he largest and most 
active companies in this v nity, operate both types, bu 
are confining their newer boats to the side-whee typ 
The Eagle Company's late boat ie le-wheeler 
‘‘Alton,”’ is the fastest steamer in th harbor, and gay 
a highly satisfactory account of herself in the Pre 

dential trip to New Orleans last autum: n which ther 


were many boats of both types 


That the stern-wheel boat even equipped with 


latest and best form of balanced rudders, can ympare 
in steering ability with the side-wheeler with independent 
engines, will surprise most river men The stern-wheeler 
must have more or less headway to handle itself prop 
erly, can turn only in ares of long radius, and is much 
affected by winds The side-wheeler needs no steerag 
way, can turn in her own tracks, and is largely inde 
pendent of wind To trim a stern-wheel vessel the 
boilers must be located at a long distance from the en 
gines, thus lengthening pipe lines and increasing con 
densation and pressure losses—as well as preventing 
proper supervision of the firing room by the chief In 
the side-wheeler all the machinery can be located com 
pactly near the center of the boat It was these consid 
erations which led to the adoption of the side-wheel typ 
rather than the stern-wheel by the recently organized 
Mississippi Valley Transportation Co 

The considerations which have given the stern-wheel 
boat such prominence as it has attained, are not the 
balanced rudder alone, as claimed by Mr. Sweeney, but 
first, the lighter draft of such steamers, and second, the 
fact that only a single engine crew required In the later 
forms of side-wheel steamer represented by the ferry 
“Andrew Christy,"’ of St. Lou he independent side 
wheels are driyen by geared compound engines, the con 
trolling levers of both of which are operated by a nel 
engineer, located at a central poin She is furthermor 
one of the lightest draft steamers on the river 

Furthermore, the ide-wheeler s better adapted to 
making down-stream landings with stern up-stream, as 
there is no wheel there to interfere If any stern-wheel 
packet boats are regularly making such landings in sw 
rivers, it has not come to my knowlpgdge 

It is true that it does not always pay to use the most 
economical type of boiler and engins Each case must be 
worked out for itself The objection to the presen 
single-cylinder engine is not alone the high clearan 
but the low piston speed, and necessarily late cut-off 
high terminal pressure and onsequently high water 
rate. These objections are all met by the higher-speeded 
engines geared directly to the ide wheel, a constru 

of course impossible with stern wheels. The higher speed 
tends to reduce weight, and the greater efficiency reduces 
the boiler power necessary The great importance of 
lightness, the low cost of fuel, and value of simplicity 
and small space occupied, the small number of hours o 


service per year, all must be considered 
Very truly yours, 
William H. Bryan, M. Am. Soc, M. E 
Lincoln Title Guaranty Bldg., St. Louis, Mo June 2 
ie 
* 


The Water-Power Situation in Wyoming. 

Sir: You are to be congratulated for the sane dis- 
cussion of water-power development which appeared in 
your editorial columns on June 23 More misconcep 
tions prevail relative to this branch of engineering than 
can be enumerated in a brief letter Of recent years an 
effort has been made to show the reading public that 
our coal supply is rapidly diminishing All engineer 
that I have been able to see seem to feel that the ata 
tistics should be sufficient to allay all fears Coal ia 
being discovered every day and valuable deposits are 
shown to exist at depths which are not workable at the 
present time owing to the competition of mines that can 
be more cheaply maintained on a commercial basis. The 
visible coal supply is sufficient for a thousand years 
or more and we must admit that we are very ignorant 
as to the ultimate extent of the coal flelds of the earth 

There are many sources of power, light and heat 
Scientific investigation will probably multiply these as 
the demand increases If the people now alive or their 
immediate successors were in danger of a fuel famine, 
there would be some reason for the hysteria which has 
been so prominent during the past two years. I can 
attribute the present misunderstanding to nothing else 
than the political activity of federal officers who have 
more concern for their own welfare than they have for 
the truth or the prosperity of those who must depend 
upon the use of natura! resources for a livelihood. 

I wish to set forth briefly the water-power situation in 
Wyoming Our streams are large and our mountains 
are high. Our principal water-supply comes from the 
high mountain areas. The precipitation which falls an- 
nually would cover Wyoming (an area of 63,000,000 
acres) to a depth of considerably over 1 ft. Our stream 
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measurements show that over one-sixth of this actually 
flows away in our creeks and rivers. We have a total 
stream discharge averaging about 15,000 cu. ft. of 
water per sec, of time, throughout the year. This water 
has a mean fall from its source to the state line of 
considerably over 4,000 ft. It would not require many 
lead pencils to compute from these figures a total of 
something like 5,000,000 to 6,000,000 HP. These mat- 
ters do not worry the people of Wyoming. 

Under our state laws water for power purposes is an 
inferior right to the use of water for domestic and ir- 
rigation purposes. Irrigation is so much more important 
than power development that it is impossible to stir up 
an argument of the principles involved in connection 
with the two uses, among those who understand our 
conditions. Water-power will always be developed above 
irrigation reservoirs where the water may be used with- 
out Interfering with agricultural growth. To-day water- 
power is not a necessity and there is no special demand 
for water-power projects, A market for power must 
be created before it is wise to invest money in water- 
power machinery and in transmission lines. This prob- 
ably sounds like a quotation from a primer to engineers 
but it embraces economic and business ideas that are not 
discussed by those who have been trying to make us 
believe that the water-power of the country is to be 
monopolized. 

To-day the state of Wyoming is making every effort 
to secure the construction of irrigation works that wit! 


prepare the way for the farmer. We have millions of 
acres that only need water to be productive. No one 
can compute the value of water when applied to arid 


lands. We say that it immediately makes dollar lands 
worth $40. We cannot say what these lands will be 
worth in five years or ten years. We cannot estimate 
the value of the industries allied with agriculture. We 
cannot say what will be the wealth of cities and towns. 
We cannot place a figure on such a civilization as an 


irrigated district always supports. This cannot be 
accomplished without water for irrigation. It can all 
be accomplished without water-power. Yet under the 


Wyoming laws we will see to it that the water-power 
plants are so located that the use of water for power 
purposes will not interfere with agricultural development. 


By such an administration the irrigated lands will sup- 
port a population that will be protected by an ample 
water-supply for the growing of crops and at the same 
time power from the falling water in the mountain dis- 


tricts will be available. This will be done if the plans 
of the state are not interfered with by the withdrawal 
of lands which will make irrigation development impos- 
sible because the Federal Government may have the 
power to prohibit agricultural growth in order that 
water-power may be preserved for posterity. 

We have examples of this kind at the present time. 
In a county where a million horsepower can be created 
from the waters of mountain streams, the general gov- 
ernment now threatens to hold a reservoir site, which 


is essential for the reclamation of 100,000 acres of land, 
because of possible power values. 

The Federal Government can only withdraw lands. It 
cannot control the waters of streams and lakes. The 


state has reserved this right. The withdrawal of lands 
simply means stagnation in every line of development. 
Irrigation is impossible and the development of power 
is made more impossible than it is at present. The 
state retains all uses of water subject to legislative con- 


trol Should any water-power development ever be- 
come a burden, in any way, on the people, the state can 
relieve the situation. The withdrawal of lands is not a 
remedy. 


It is difficult to lead a reader, not acquainted with 
Western conditions, to understand how little reason 
there is for fear that water-power is to be monopolized. 

No Bastern states that we know of have such a con- 
trol of water as has Wyoming. No investigator from the 
East who has studied our laws and our administration 
and who has become acquainted with conditions, has any 
patience with the ‘‘conservation’’ movement in so far 
as it applies to this state and to other states in the 
West. Yet the effect of this agitation is still manifest. 
Men who know nothing about the needs of the inter- 
mountain region and who have absorbed the water-power 
arguments without being able to understand them, hold 
responsible positions at the National capital where they 
can by a word or by the stroke of the pen withdraw 
large areas from entry and make it impossible for the 
homeseeker to find a place where he can maintain him- 
self. 

This kind of administration on the part of the Federal 
Government is driving the bone and sinew of our youths 
from the rural districts to Canada where, although the 
winters are long and conditions are not so inviting, yet 
the Government is liberal towards every man and every 
agency that promises development. How long will the 
United States be swayed by the noise of the political 
alarmist? When will common sense supplant dreams and 
idle theories? Those who are interested in the pros- 
perity of the West—a new country that can only de- 
velop by overcoming many natural obstacles—hope that 
the nation at large will soon stand with the Western 
states in an effort to make every available acre perform its 


part in supporting such a civilization as has been cre- 
ated in Eastern states, where wiser policies prevailed 
during the early development period. 
Sincerely yours, 
Clarence T. Johnston, Mem. Am. Soc. C. E., 
State Engineer. 
Cheyenne, Wyo., June 25, 1910. 


{Congratulations are dear to the hearts of all 
truly human beings, editors not excepted, but in 
congratulating us for the stand taken in our 
issue of June 23, Mr. Johnston has unintention- 
ally conveyed the idea that we were writing in 
opposition to the country-wide movement for 
the conservation of natural resources—national, 
state and private. Nothing was further from 
our thoughts. In our allusion to the conserva- 
tion movement as related to water-power (an al- 
lusion quite incidental to our main thesis) we 
merely called attention to certain generally 
overlooked limitations as to the actual value of 
water-power to-day. Nor in publishing Mr. 
Johnston's letter do we mean to endorse what 
he says regarding either the coal supply or the 
motives of those government officials who have 
taken a part in the conservation movement. 

We take pleasure in giving space to the letter 
because it contains an interesting and forcible 
exposition of the principle that water is a valua- 
ble asset and should be put to its highest bene- 
ficial use. What such use will be varies widely 
in different parts of the country. In Wyoming, 
at least for the present, irrigation has first 
call on water, It is “quite conceivable that in 
a few years water-power will rival irrigation in 
some sections and that ultimately watur for city 
supplies will take precedence over both irrigation 
and water-power in some parts of the state. 

A wise view of conservation will take into 
consideration all the possible uses to which 
water may be put in the near future, and will 
not ignore the probable needs of more distant 
thmes. Moreover, in so far as the nation has an 
interest in the waters or other natural resources 
of the public lands its representatives are in 
duty bound to take a broad view of the dispo- 
sition and control of those resources, not only 
as against private interests but also as against 
the public interests of a small portion of the 
nation, be that portion a single state or a group 
of states.—Ed.] 

Se > 


The International Congress of Mining, 
Metallurgy and Practical Geology 
at Duesseldorf, Germany. 


(Editorial Correspondence.) 


Fifteen hundred engineers interested in min- 
ing and metallurgy and the machinery used 
therein assembled from all the nations of 
Europe. That was what I found at Diisseldorf, 
yermany, when I arrived there from the United 
States on June 21. I say from all nations of 
Europe, because, although the invitations to the 
Congress were world-wide, the representation 
from North America was very small, barely a 
half-dozen all told. Of course this is far from 
strange since few engineers could undertake a 
three-thousand mile journey across the Atlantic 
plus more or less land travel at each end of the 
voyage to attend a four-day convention, no mat- 
ter how attractive. The Americans in attend- 
ance, therefore, were those who were in Europe 
for other reasons. Honorable exception should 
be made, however, of Prof. Jos. W. Richards, of 
Lehigh University, who contributed two papers 
to the Congress, came across the ocean solely 
to attend it and sailed on the return voyage 
soon after its close. 

The papers read and discussed at the Congress 
were by German engineers. This admittedly 
added to their value, as Germany is in the fore- 
most ranks in all technical matters relating to 
mining and metallurgical practice. 

The Congress met for its technical work in four 
separate sections, devoted respectively to mining, 
theoretical metallurgy, practical metallurgy, ap- 
plied mechanics and geology. The total number 
of papers on the program was about one hun- 
dred, but a number of these were not received 
in time for presentation. By thus dividing the 





work among the different sections, the 
were taken up and disposed of in three ; 
two held on Monday and one on Tuesda\ rr 
ing, thus leaving the remainder of the ti; 
for the excursions. 

These excursions were doubtless the m 
portant feature of the Congress and w: 
chief magnet in drawing to Diisseldorf s 
a number of prominent engineers from a 
Europe. The number of foreigners (i. e 
than Germans) registered in attendanc. 
about 700. 


As some of our readers doubtless know 
seldorf is the chief center of that busy h if 
industry around the lower Rhine which in 
within a small area such well-known tow 
Essen, Barmen, Elberfeld, Dortmund, Mv 
Oberhausen, Duisburg, Ruhrort, Bochum, | 
etc. Iron and steel furnaces, foundries and 
chine shops are seen on every hand as 
crosses this district by rail. 


German industrial plants are by no ns 
freely open to visitors. It was therefore a». ; 
feat of the Congress managers that they 
ceeded in arranging for no less than 40 ex <p. 
sions to such plants, covering a great variet, of 
works and mines, etc. Those registering in 
Congress gave notice in advance which ex. or 
sion they preferred to join, with second and t}) ra 
choices, so that the excursions might be p 
cipated in by groups of convenient size. 

It is of course as impossible, within adequate 
limits of space, to describe the field covered jy 
these forty different excursions as it is to sum- 
marize the contents of the hundred and more 
papers. It may be remarked, however, that 
many of the visitors wished they were poss: i 
of dual, or better quadruple, personality, so that 
they might attend several sessions or take part 
in several excursions simultaneously. 

Turning next to the social features of the oc- 
easion, it would be difficult to emphasize too 
greatly the hospitality with which the visitors 
were entertained by their German hosts. Imie- 
diately on his arrival at Diisseldorf the visitor 
was notified that he was to take part in an un- 
usual event. In the center of the park in front 
of the railway station a large sign-board had 
been erected bearing the words “Internationa 
Congress.” This sign was not a cheap, tawdry 
looking affair, like a bill-board or the strips of 
cotton cloth with ‘‘Welcome” painted on them 
which might do duty on such an occasion in an 
American city. It was skilfully and artistically 
framed in and supported by evergreens, so that 
it was in entire keeping with the park in which 
it stood and had in fact somewhat of the air of 
having sprung up there naturally, like a shrub 
or a tree. I emphasize this trifling matter be- 
cause it is so typical of the thoroughness that 
one sees everywhere in the land of Germany. It 
is not enough here that a thing shall be useful 
or shall answer the purpose. It must be artistic 
as well. A thing must be done thoroughly, if | 
is done at all. 


It is necessary to digress also to say a word 
or two about Diisseldorf. What kind of a city 
is it? Well, it is the kind of a city that sub- 
scribed a sum which I have heard estimated as 
forty to fifty thousand dollars toward the ex- 
penses of this Congress. It is a city, moreover, 
which does things of this sort not at all infre- 
quently. When an American is told that Diis- 
seldorf is a great iron and steel manufacturing 
center there rises before him naturally a picture 
of such a city as , but it is needless to 
mention names. We all know what a forlorn 
desert of a place most of the cities in our own 
iron and stee] manufacturing districts are. 

From such nameless metropoli as these, Diis- 
seldorf stands at the farthest possible remove. 
The city which it most resembles is Paris. It is 
as free from smoke as a New England coun'ry 
village, notwithstanding the very soft coal fuel 
used in this locality. The fron and steel works 
are miles away from the central part of Diiss’!- 
dorf, and German practice is too skillful to p°'- 
mit serious offense in the making of smoke. ''s 
pavements (mostly of stone blocks) are smo th 
as are the pavements of mot one American © ‘ty 
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the: | know, and they are also cleaner than 
is f any American city of my acquaintance. 
“4 much it seems necessary to set down to 
give :he reader a picture of the Congress. It is 
2 ecessary to add a word as to the building 
3 ich the sessions were held and in which 
the cial events took place. 

“4 was the “Tonhalle.” To tell what the 
Torhalle’ is it must be explained that a Ger- 
mé ity considers it as much a municipal 
fur , to provide proper amusement for its 
por as to pave the streets.* The Diisseldorf 
oT ie” is a municipal concert hall, a ‘large, 
han ne building containing spacious audi- 
toriuns, the largest of them supplied with stage 
and calleries but with a level floor so that it 
an used for dancing, dinners, etc. Rooms 
for receiving and checking wraps for an audi- 
ence a thousand or more are provided and 
iso very large rooms for catering and serving, 
since «ating and drinking are an essential part 


of every festal occasion in Germany. At the 
rear of the building is a park filled with fine 
trees under which are hundreds of tables, suffi- 

ent to accommodate an assembly as large as 
he halls inside the building can hold. 

As stated above, the headquarters for the Con- 
gress were established in the ‘“‘Tonhalle.” Here 
the Sections held their meetings and here the 
members were entertained at luncheon on Mon- 
the opening day; and in the evening were 
tendered a reception by the city of Dusseldorf. 

On Tuesday evening a dinner was given to the 
nembers of the Congress served in the “Kaiser- 
saal’ and the adjacent “Rittersaal,”’ in each of 
which a military band was in attendance. 

Each guest of the thousand and more who were 
seated at the tables was assigned a seat with 
especial care that he should have neighbors 
speaking the same language. Those who have 
wrestled with the problem of seating the guests 
at a public dinner can imagine the added diffi- 
ulties of arranging the seating where those in 
attendance speak haif a dozen or more different 
languages, and most of the guests are total 
strangers to each other. But European engi- 
neers and Europeans generally have linguistic 
accomplishments that are a perennial surprise to 
Americans. 

I shall not hunt for adjectives to describe the 
menu of the fine dinner and the elaborate table 
jecorations or the after dinner toasts and the 
enthusiasm with which they were greeted. I 
prefer to take the space to describe the unique 
event that followed the dinner. The menu-card 
bore the simple announcement, “After the ban- 
quet a little festive play will be performed on 
the stage of the Kaisersaal.” 

Following the anvil solo from ‘Siegfried,’’ 
the curtain rose on a scene which was as good 
a representation of the interior of a modern steel 
works as Was ever put on the stage of a theater. 
In the foreground was a huge bridge crane, be- 
neath it a full-size steel works ladle and steel 
ingot molds. In the background smiths were 
busy at a forge and the smoke, flame and sparks 
of a modern steel works were reproduced with 
remarkable faithfulness. m 

A group of workmen, representing the different 
industrial nations,- dressed in usual workmen’s 
clothes, gather round the superintendent of the 
works, who declares that he wants some steel 
made which shall be superior in quality to any 
ever produced. They agree to undertake the 
task. The traveling crane picks up the ladle 
and swings it to one side where a cupola is 
tapped and a stream of molten metal is run into 
the ladle with the usual accompaniment of 
scint lating sparks. After the ladle is full the 
stream is stopped (which necessitated the pull- 
‘ng bick of the incandescent cylinder represent- 
‘ng it into the cupola!). The traveling crane 
‘hen hoists the ladle and swings it over an ingot 
mold. The bottom of the ladle is tapped in 
reguor fashion and a stream of glowing metal 
‘abparently) poured into the mold. Then the 
‘trea’, was eut off, the ladle was set one side 
and \.s crane picked up the great tongs to lift 
the rid off the ingot. Then vame the climax. 


on s the “Tonhalle’ the city owns a magnificent 


te 
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Instead of a glowing slab of hot metal the lift- 
ing of the mold revealed a beautiful girl, dressed 
in flowing white robes. In an impassioned ad- 
dress to the workmen and the audience she de- 
clares that the technique—the applied science of 
modern industry—is a tie of stee] uniting in a 
fraternal bond all the nations of the earth. 

This brief outline cannot pretend to do justice 
to the - exquisite artistic effect with which this 
little play was produced. In one sense it was 
an unimportant part of the week’s program; but 
it shows what large labor and expense our hosts 
undertook to make our entertainment perfect. 
It reveals aiso, I think, something of the fond- 
ness of the German for art and literature. Just 
as they decorate every utilitarian structure, they 
weave around the prosaic affairs of industry and 
commerce a tissue of romance and legend. 

I have passed over the after-dinner events 
without notice; but one of them cannot be passed 
over. That was the reading of a telegram from 
Count Zeppelin at Lake Constance, saying that 
if the weather continued favorable, he would 
come to Diisseldorf in his latest airship on the 
next day. 

I have indicated that the city of Diisseldorf 
took a great interest in the Congress; but it 
took far greater interest in Zeppelin and his 
airship even though it is no longer a novelty 
there. On Wednesday, as the hour of noon ap- 
proached, the streets of Diisseldorf were filled 
with people scanning the sky to the southward. 
Promptly at 12 the big balloon came in sight 
and passed directly over the central part of the 
city at a height of about 300 ft. The noise of 
the machinery and the propellers was plainly 
audible to those on the streets below. After 
passing over the city the airship came down, in 
a field in the suburbs, where a huge balloon shed 
has been constructed for it. 

I may add here that a similar balloon shed has 
been constructed at Cologne and the company 
which now owns this latest Zeppelin airship 
proposes to carry passengers between Cologne 
and Diisseldorf this summer. The fare charged 
is $25 one way. The following Sunday, which I 
spent in Cologne, was widely advertised as a 
day on which regular flights would be made 
between the two cities. There was an eager 
crowd of passengers ready to pay the fare; but 
the day was one of frequent showers with ac- 
companying gusty winds and the airship did 
not appear. 


Admittedly these huge dirigible balloons are 
fair weather machines and not safe in even 
moderate storms.* This does not detract, how- 
ever, from the real engineering feat which Count 
Zeppelin and his associates have performed in 
making a rigid structure of the huge size re- 
quired for these balloons and at the same time 
light enough to be lifted by the buoyant gas. 

All this about Zeppelin may seem like a digres- 
sion from the story of the Congress, yet it really 
is not, for he was the central figure in the chief 
social event of the following day. This was an 
evening steamboat excursion on the Rhine. At 
the hour set for the party to assemble at the 
steamer landing, a heavy rain was falling. (in 
fact it has rained in Germany every day save 
one since I landed at Antwerp on June 21.) But 
a trifling matter like a little rain does not dis- 
courage these enthusiastic Germans. Word had 
gone around that Zeppelin was to go on the 
steamer with us and the streets along the river 
bank were black with thousands upon thousands 
of people eager to catch a glimpse of Zeppelin, 
or at least of the boat on which he was. After 
everyone else was on board an automobile came 
dashing along the river street to the boat land- 
ing, and as the guest of honor came on board 
the crowd cheered itself hoarse. All along the 
river bank salutes were fired from yacht can- 


*Qn the very day these words were written, as I sub- 
sequently learned, the Zeppelin airship “Deutschland,” 
to which reference is made, was wrecked and its n- 
oo narrowly comet with their lives. [See p. 764, Eng. 

ews,. June 30, 1 } An attempt was being made to 

oe “wa Ro OY ee By, 1 
an = ev a of only 
5 or miles an hour could be made. Soon one of the 
motors broke down and the ship was swept before the 
wind to the eastward for nearly a hundred miles from 
Diisseldorf, the starting point. After ten hours the ship 
was wrecked in a treetop. 
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53 
nons. As the steamer ieft the wharf and 
steamed slowly along the water-front the streets, 
housetops and every possible viewpoint were 
blocked with cheering multitudes. Excursion 
boats and tugs, crowded to the guards steamed 
alongside to get nearer the center of attraction 
The Rhine was in high flood and flowing past the 
city with a turbulent current of at least five 
miles per hour; but half a dozen young men 


stripped of clothing swam out into the chilly 
stream for the sake of waving a smal! flag at 
Zeppelin and yelling as the current swept ther 
down past the steamer. 

The current idea that the German is phleg- 


matic and unemotional seems absolutely con- 
tradicted by such a display as this I search 
my memory in vain to recall any American in- 


ventor who has received such a tribute of popu 
lar enthusiasm. 

Our steamer sailed down the river, while Count 
Zeppelin held an impromptu reception of the 
Congress members When 1 had the privilege 
of a few minutes’ visit with the Count, he told 
me that during the Civil War he was commis- 
sioned by the German government to study the 
military operations of America. He became ac- 
quainted with most of the prominent generals, 
and still has a permit signed by President Lin 


coln allowing him to pass through the Union 
lines. 
After darkness had fallen (which does not 


happen here at this season till nearly half past 
ten) the steamer turned back to Diisseldorf and 
we witnessed a fine display of fireworks. 

The concluding event of the Congress and final 
formal session was held on Thursday afternoon 
at Essen. Essen is identified in the minds of 
most Americans with the Krupp works. I had 
made allowances for Diisseldorf as an art and 
literary center, attractive for residence to 
wealthy men. Essen, however, I had thought of 


as a purely manufacturing town, and I had no 
expectation of finding much in the way of at 
tractive streets or buildings at Essen, except 
perhaps a German reproduction of a Carnegie 


library and of course the famous model tene- 
ments of the Krupp workmen. I was surprised, 
therefore, to find at Essen streets upon streets 
lined with stately buildings, streets as well 
paved as those of Diisseldorf; also parks and 
playgrounds such as very few American cities of 
five times the size can show. 

The members of the Congress, assembled at 
Essen from various excursions in the late after- 
noon, met in a fine hall in the building of the 
Rhenish-Westphalia coal syndicate—a sort of 
German coal trust Brief addresses were made 
by representatives of the several nations sending 
delegations to the Congress and by others, and 
a permanent organization was formed which will 
have the responsibility for the conduct of future 
Congresses. It may be explained that the two 
previous Congresses, held at Paris in 1900 and 
at Brussels in 1905, adjourned without definite 
provision for future sessions. 

Invitations were presented from the principal 
engineering societies of England in response to 
which it was decided to hold the next session of 
the Congress at London in 1915. 

I have spoken of what Diisseldorf did to enter- 
tain the Congress. The city of Essen raised forty 
thousand marks to give the visitors one evening 
of pleasure. (A mark is equivalent to an Ameri- 
can quarter in international exchange; but in 
yermany it means nearly as much as one dollar.) 
In the great city concert hall, tables were spread 
for the whole party with food and drinks galore. 
The beautiful park adjoining was decorated with 
thousands of Japanese lanterns. Bands played 
in the hall and in the gardens, an orchestra 
furnished music for dancing in a special pavilion 
erected for the occasion. The whole was a fitting 
climax and conclusion to the International 
Mining Congress of 1910. 

But the most impressive thing to me was the 
city of Essen itself and the contrast between 
this -German industrial town and our typical 
American cities in the iron and steel districts 
Mr. Frederick C. Howe, of Cleveland, in one of 
the recent magazines, has told a most interesting 
story of what modern Germany has done in city 
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FIG. 2, GILLENDER BUILDING TAKEN DOWN AS FAR AS ELEVENTH 
FLOOR, VIEW TAKEN LOOKING AT SOUTHEAST CORNER. 


(American Surety Building, 100 Broadway, in left background; Hanover 
Building, cor. Pine and Nassau, in right background.) 


were largely corroded, THE PAINT DESTROYED.—The specification 
but I was only able to for the painting of the steel, which I obtained 
find two that showed from Mr. Chas. I, Berg, called for two coat 
anything like progressive metallic paint in pure linseed oil. A very } 
oxidation. cullar condition has occurred in this buildi: 
The factor in the con- which, however, is by all means to be exp 


structio » G > , for, ¢ have > ; »s yweofore 
FIG..1. GILLENDER BUILDING: STEELWORK DOWN TO FIFTEENTH “*Tuction of the Gillender for, as I have pointed out many times | 


FLOOR. 


(Trinity Building, 111 Broadway, in left background 
Building.) 


building I am in a mood to particularly com- 
mend Mr. Howe's article to the readers of En- 
gineering News Certainly these German cities 
with thelr well-paved and clean streets, their 
beautiful municipal buildings, parks and play- 
grounds, their cultivation of municipal pride and 
public spirit, are an object-lesson well worth the 
unprejudiced study of every thoughtful American. 
Cc. W. B. 
Mayence, Germany, June 2S, 1910, 
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The Condition of the Steel of the Gillender 
Building; A Preliminary Report. 
By MAXIMILIAN TOCH.* 

The Gillender Building, at the corner of Nas 
sau and Wall Streets, New York City, was erected 
fourteen years ago It was the first skyscraper 
erected in New York, being 20> stories high 
(16 stories and 4-story tower). It is the first 
skyscraper to be demolished Prof. Chas, Bas- 
kerville, Director of the Department of Chem- 
istry, College of the City of New York, sug 
gested that I make a very careful examination 
of the condition of the paint and the steel as 
the building was being razed, and to that end 
he obtained permission for me, from Messrs. 
Mare Bidlitz & Son, the architects of the. new 
building to be erected on the site, to examine 
and photograph the steel At this writing, June 
oO, it is too soon to give anything but a pre- 
liminary report, as the foundation steel has not 
yet been uncovered, but several valuable and 
important lessons are to be learned from the 
examination of this steel as it is being uncovered 
after a lapse of fourteen years, 

THE STEEL WELL PRESERVED.—Most im- 
portant of the facts learned is that the steel, per 
se, is in a remarkably good state of preservation, 
There may have been a number of rivets which 


*Municipal Lecturer on Paint, Concrete and Corrosion, 
Department of Chemistry, College of the City of New 
York Member of ‘irm, Toch Brothers, Paint Manufac- 
turers, 320 Fifth Ave., New York City 


Building which accounts linseed oil is totally unfit for the preserv: 
more than anything else of steel which comes in contact with cement 
for its perfect preser- mortar or any alkaline building material In 
vation was the rather’ the Gillender Building there is not a vestig: 
unique combination of architect, steel constructor paint on the steel, and in order to determine th 
and builder. Mr. Charles I. Berg was the archi- oxide of iron, or metallic brown, was used i 
tect—a very careful and experienced man. Mr. conjunction with linseed oil, I had to make se\ 
Charles T. Wills, the builder, has a reputation eral microscopic investigations of pieces of mo: 
for exceedingly careful work. Post & McCord, tar which had destroyed the oil but had not «ce 
the steel constructors, have been identified with  stroyed the pigment. 

some of the largest operations, and follow out STEEL PRESERVED BY CEMENT.- Th: 
specifications very carefully. The combination main feature of the preservation of the steel was 
of such talent had much to do with the preser- the fact that the columns were encased in brick 
vation of the building itself. and a rich mortar or grout came in contact wit! 


beyond American Surety 


FIG. 3. VIEW AT TENTH FLOOR, SHOWING SOUTHEAST CORNER COLUMN CONSIDE 
ABLY RUSTED. F 
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which also accounts for the complete 
n of the linseed oil) Wherever there 
ficient contact between the grout and 
rust formed; but in view of the fact 
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should not be used when such a provision is 
made There are alkali-proof paints which at 
the same time electrically insulate and serve a 
better purpose than the linseed-oil paints 





FIG. 4. COLUMNS OF GILLENDER BUILDING AT SIXTH FLOOR. 


the construction of the building was such 
oisture was very largely excluded, we 
‘ niy two or three instances where bad 
rust pitting took place. 
‘ few instances are mainly accounted for 
quite peculiar fact that the columns which 
ed the southeast corner, at the intersection 
Wall and Nassau Streets (see the photographs 
th), were much more rusty than the steel 
any other place. This entire corner indicated 
jisture had come through the walls. On 
s rner, wherever there was ne close contact 
the grout and the steel, prugressive oxi- 
took place. The next important rusting 
nt of any considerable size was at the last 
er of beams and the last columns, at the north 
f the Nassau Street side. 
In 1896, when this building was being erected, 
p resisting paints were in existence but were 
not favorably known to either architects or 
jilders, so that their use had not become as 
general as at the present day. There is no doubt 
it backing the stone would have kept out suf- 
ent moisture to prevent some of the rust which 
the steel of the Gillender Building shows. 


CONDITION OF MORTAR.—It is of further 
nterest to note that the cement mortar which 
was used for binding the bricks and filling in 
still shows a remarkable condition. We have 
been taught that lime in a free state car- 
bonates on the surface and forms a silicate on 
the interior, and there is quite some evidence 
to prove this condition. But the formation of 
4 silicate of lime can evidently only take place 
n atomic ratio, for which reason I have always 
held that in the setting of cement calcium hy- 
droxide is set free and can not combine with 
anything else. This has again been borne out 
by the various samples of cement mortar which 
| have taken out of the interior of the Gillender 
Building, all of which showed a rapid indication 
vith phenolphthalein,* which proves conclu- 
sly that free lime was present. 
The photographs herewith, most of them tele- 
photographs taken from the roof of the Mills 
Building, indieate the condition of the steel fairly 


7 one great lesson to be learned from the 
ex nation of this steel is the fact that those 
arc} ‘ts who prescribe a cement mortar one 
inch thick around a column of steel are very 
wise in their precautions; but linseed-oil paint 


those who have forgotten their chemical training 
" ‘0 State that phenolphthalein is an aniline indi- 


4 ch is a colorless solution, and when a drop or 
we laced on concrete, and the concrete contains {ree 
me turns a brilliant reddish violet. The concrete 


Gillender Building indicated this continually. 


I wish to acknowledge the assistance rendered 
me by every one connected with the building, 
particularly Messrs. Marc Ejidlitz & Son and 
their superintendent, Mr. Metzger 





New York State Civil Service Examination 
for Assistant Civil Engineer. 
By “SUBSCRIBER.” 

The New York State Civil Service Commission 
held an examination on April 30, 1910, for As- 
sistant Civil Engineer, at a salary of $5 to $6 
per diem. Three years’ practical experience in 
civil engineering of a quality satisfactory to the 
Commission was required; graduation in engi- 
neering from a school maintaining a star‘ard 
satisfactory to the Commission was allowed to 
count as one year of experience. The scope of 





Fig. 5. View of Gillender Building Steelwork at 
Ground Floor Level; No Paint Visible But Steel 
in Excellent Condition. 


the examination and the relative weights of the 
various subjects were as follows: Use of field 
instruments, survey methods and computations, 
structural mechanics and hydraulics, inspection 
of materials and work, methods and practice in 


engineering construction, weight ‘0; experien 


and 





ial qualifications, weight 7; education 
weight 3. Candidates were’ required to be at 
least 21 years of age and to be citizens and resi- 


dents of New York State 


The written examination consisted of two 
papers with a total of 13 questions The 


jues- 
tions on each paper had a total weight of 100 
ind candidates were allowed to select for answet 


juestions on each sheet having a combined weigh 





f “). If questions having a greater total wei 
than 50 were answered, the candidate would be 
giaded on the questions receiving the highest 
marks and having a total weight of 50. On the 


Mirst paper, reference books were allowed, and 
the use of slide rule and logarithms was re t 

mended; on the second paper no helps of any 
kind were allowed The tirne 1 wed for the 
Written examination was eight msecutive hours 


In case insufficient data were given in the stats 


ment of the question, it was permissible to LiKe 
any assumptions desired that would not be 
msistent with th onditions already stated in 


the question 





1 A highway is to be constructed along a we yey 
sidehill standing at i nat slope <« 2 to } The 
width of subgrade is to be 2 f and part of 
highway shal! be on fil! The upt side t 


ported by a reinforced-concrete retaining 
a top width of 1.5 ft. an 7 


f+ ‘ ‘ 


at the top of the footing 





wall is to be located centrally 
detailed sketch section 
given conditions, and determine th mount and dispo 
sition of the ne J r nt t 


ing Weight, 





2. A reservoir taking 
about 10 miles long by 5 mile } 
ypen fields, is to have a s way of sufficient size 











arry off all the flood discharge except what may 
arried through the blow-off conduit, which is riveted 
steel, 6 ft. in diameter and 46) ft. long, set flush 
with headwalis at both en a 
the upper end 34 f belo h 
ft. below the crest at the lower end where it discharges 
freely into the stream What length of spillway re 
quired to pass the flow with a head on the crest not to 
exceed 5 ft.? Weight, 20 

3. The upper hord of a deck railroad bridg« 


made up of two 15-in. by %-iz plates, spaced Y ins 
two4.4 a, % pl 
yp, and two 6 « 4 
he 6-in. leg horizontal 
ord and the rolling 
r a single cor 
















jirect compressior 

nitted to 

bs., and the 

num stress 0 

4 A dam Pe 
surface is to be built 

2 foundation of com j 
to cost $4 MO, embank! ex 
per cu. yd., compute rr 
masonry and earth, make estimates of cost and write 
a short report pointing out advantages and objectionabl« 
features of each for the conditions given, and state under 
what circumstances each would be more desirable 
Weight, 20 

5. In a triangulation survey ABC, station C is ina 
cessible and invisible from station A The following 
angles and distances were measured C’AB, 75° 6 45” 
CBA, 68° 52’ 20 AC’B, 34° 45’ 20°’; AC’C, 70° 23’ 00” 
AC’, 2,722 CC’, @.71 ft An accurate computa- 
tion of BC is required by the shortest feasible method 


Weight, 10 
Second Paper. 


6. Compute the live load stresses in all members of 
a six-panel Pratt truss, 1 ft. long. ® ft. deep, subject 
to two rolling loads of 29,000 Ibs. each on axles 12 ft 
apart. Weight, 10. 

7. Explain by sketches and describe how grade 
stakes are set for the construction of a State highway, 
both for the heavy grading and for the finish or trim- 
ming, and for the surfacing or macadam Weight, 10 

8. Describe a proper method of building a bridge pier, 
about 3) ft. by 8 ft.. In plan, and 4 ft. high above 
mean low water in the upper Hudson River, say at a 
point where it is shallow, has a rock bed overiaid with 
bowlders, and a fall of about 10 ft. per mile. The depth 
of water may increase from 3 ft. to 12 ft. during floods 
Also sketch suitable cofferdam and explain the manner 
of putting it in. Estimate plant and force and time re- 
quired for the job; also the cost. Make a sketch of the 
site and conditions as you imagine them. Weight, 20 

9. Describe the instrumental work necessary in the 
above-mentioned work Show in detail how the prelim- 
inary survey would be carried through, what points set, 
what party required and for how long, and explain 
how the line and grades for building the pier would be 
given. Make sketches. Weight, 20. 


10. Write in proper form a specimen monthly estimate 
for a contractor putting in the pier mentioned in 
question No. 8 Weight, 10. 


11. What is the purpose of tests of Portland cement 
for fineness and for specific gravity? Name the 
standard tests in the order of their importance and state 
minimum requirements in each case feight, 10 


12. What are the important adjustments of transit and 
level and how and how often should they be checked up 
and in what order? Explain what is meant by double 
centering. Weight, 10. 

13. Make an itemized estimate of cost of a mile of 
water-bound and bituminous macadam surfacing and 
discuss the ultimate economy of each for various condi- 
tions. Weight, 10. 
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The Municipal Wharf at Montgomery, Ala.; 
A Novel Solution of the River 


With 


ment of many of the streams in the South, the 
question 


the streams where the banks are high and steep, 
where 
it impossible to erect 
low the present stages. 
Alabama 
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Loading Problem. 


By G. C. SCHERER.* 
the deepening by the and 


are high 


General Govern- 


of dock facilities has been brought 


which make 
wharves at any point be- 
Take, for instance, the 


freshet-seasons prevail, 


River: The water level varies from 
to 40 ft. during the year, and a fixed dock jury 
3. Engineer Office, Montgomery, Ala. bale. 


tions. 


posed of timbers was mostly used. 
an uncommon sight to see a negro start a bale of 
cotton on such a slideway, and if he were not 
quick enough to release his cotton hook a con- 
fused mass of cotton bale and negro would make 
its way to the deck, oftentimes resulting in in- 
to the man and the loss oVerboard of the 


which would be available during a portion of the 
year would be 5 to 35 ft. below water-level dur- 
ing the rest of the year. 

From the earliest history of transportation on 
the Alabama River the means used for loading 
unloading at points where the river banks 
(conditions which exist especially at 
Montgomery and Selma) have been of the most 





FIG. OLD WHARF CONDITIONS ON THE ALABAMA RIVER. LOADING COTTON AT HIGH 
WATER. 

prominently before those interested in shipping primitive character. An 

by water. Particularly is this true of many of 


FIG. 2. INCLINED TRACK OF THE NEW MUNICIPAL WHARF ON THE ALABAMA RIVER, AT 
MONTGOMERY, ALA. 


The city engineer of Montgomery, Mr. A. EH 
Gilchrist, seems to have solved the problem of a 
wharf for use on streams subject to great varia- 
The arrangement now in active and suc- 
cessful use at Montgomery (Figs.»2 and 3) con- 


inclined. slideway com- 
It was not 


sists of a double railroad track on concret: rs 
leading from a warehouse on the bank 
lowest water level, On this double track 

is placed a movable wharf, which is lowe: 
hoisted as required to remain always 
water’s edge. Barges or boats are thus a 

lie alongside the wharf at all stages. 

On the same track there are also operat: 
dependently of each other, two electrically; 
trolled cars or small platforms. While on 
is being discharged on the wharf the oth. 
being loaded, thus enabling the loading of 
or barge to be continuous. 


The commerce of the Alabama River is 
portant, consisting principally of cotton, c 
seed, fertilizers, grain, lumber, shingles, n 
stores, staves, and large quantities of mis 
laneous freight of all descriptions, reported , 
the steamboat owners for the calendar year 8 
as about 78,593 tons, valued at $7,000,000. 
addition, very large quantities of sawn and h. 
timber, saw logs, cord wood, etc., consistin: 
yellow pine, sycamore, cottonwood, poplar 
ash, are barged and rafted down this strean 
Mobile, the value of which is estimated at > 
000,000. Considering this volume of yearly c:..- 
merce on the Alabama River, the saving in «.-t 
of handling shipments over the old roustab 
method, a relic of slavery, will enable wa 
transportation to compete with that by 
Should similar means be adopted throughout : 
South on rivers subject to. great freshet var 
tions, the question of dock facilities would s¢« 
to have been solved. 
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THE ABOLITION OF TOLL ROADS IN PENNS\. : 
vania will be recommended, according to reports, by , 7s 
Toll Roads Commission appointed by the last Legis ; 
ture. It is stated that 107 companies now control 
miles of roads in Pennsylvania. The average cos! 
these roads is placed at between $3,000 and $4,000 
mile. The range of dividends paid by the compan 
as reported, is from 18 to 1%, and the average 3.44% 
or 5.11% if non-paying roads are excluded. The « 
mated cost of abolishing all these toll roads is placed at 
2,000,000. It is proposed that one-half of this cost 
met by the state and one-quarter each by the counties 
and the boroughs through which the roads run. It fs 
also proposed that the machinery for abolishing 
roads be set in motion by a petition of ten citizen 
the case of each road the petition to be addressed to 
the Dauphin County Court. The court in such cases 
would appoint three ‘‘viewers’’ who would report to 
court its findings. If the ‘‘viewers’’ and the owning 
companies agreed, the court would then declare the road 








free; otherwise, it would appear from press reports, ‘ 
the “‘viewers’’ would fix a price and that either pa 
would have the right of appealing from the valuat 
in which case the usual condemnation proceeding u: 
the Pennsylvania law would be violated. 














July 14, 1910. 
The Relative Value of Irrigating Waters. 
By HERMAN STABLER.* 


“ kali problem in all its phases is of 
portance in those sections of the arid 


reg where water is available for irrigation, 
ee if any, of the fertile irrigable areas of 
ite try are so well situated with respect to 
nat irainage that their producing capacity 
an be impaired by neglect of the principles 
; g the concentration and rise of alkali. 


4 
; 
i 
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respectively, for the three regions. If the 
liberation of alkali from the rocks were uniform 
over the entire country, we should therefore ex- 
pect a yearly alkali base accumulation of 20 lbs. 
per acre in the semi-arid and 30 lbs. per acre in 
the arid regions. At the latter rate highly 
alkaline soils detrimental to many kinds of vege- 
tation would be produced in a hundred years. 
The prevalence of great amounts of alkali in 
districts where irrigation is practiced may thus 
be readily accounted for. Moreover, the fore- 





FIG. 3. MOVABLE DOCK 


Concentration of alkali is a necessary accom- 
paniment of rock weathering and soil produc- 
tion. The alkali bases are widely distributed in 
nature and form nearly 5% of the lithosphere. 
The weathering of rocks results in a gradual 
liberation of the alkali bases and water dissolves 
and transports them to a place of concentration. 
In the humid regions the) rainfall percolates 
through the soil in abundance, seeps out into 
streams and finally reaches the ocean. Thus the 
soil is washed free from large amounts of alkali 
while the ocean is ever increasing in salinity. 
In many sections of the arid West, on the con- 
trary, rain falls in small quantity and dissolves 
alkali from the soil only to deposit it by evap- 
oration without acting to a great extent as a 
transporting agent. The relative removal of 
alkali from the land in different parts of the 
United States is indicated by Table I. 

In this table the terms humid, semi-arid and 
arid refer, respectively, to area, from which the 
surface runoff is as great as 0.5, less than 0.5 
but as great as 0.1, and less than 0.1 sec.-ft. 
per sq. mi. Neglecting those streams that carry 
the drainage of large salt deposits, the mean 
annual removal of alkali bases by streams ap- 
pears to be about 40, 20, and 10 Ibs. per acre, 


*\ 





‘a an U. S. Reclamation Service, Wash- 
ington, D. i 


IN POSITION ON TRACK. 


going figures indicate averages for extensive 
areas, and in some localities the alkali concen 
tration phenomena are undoubtedly very greatly 
accentuated. 

Water applied in irrigation (1) passes over the 
surface or through the soil and subsoil and is 
lost as drainage water, (2) evaporates from the 
surface of the ground, or (3) evaporates from the 
plant surfaces after serving its useful purpose 
in plant life. The water evaporated from the 
soil is not only lost to useful purpose but also 
adds to the alkali accumulation. It is partially 
under the control of the irrigator and should al- 
ways be reduced to a minimum by shading, cul- 
tivation, etc. The minimum quantity of water 
to be supplied for drainage is the amount neces- 
sary to remove the alkali in the applied water 
and the alkali liberated by weathering. The 
maximum amount that can safely be supplied 
for drainage depends on the porosity of the soil 
and subsoil. Use of water in excess of this 
maximum is followed by waterlogging of the 
soil and rise of alkali to the level where it is 
most harmful. Use of water for drainage in 
amount less than the minimum may be equally 
harmful but is more likely to result in a very 
gradual accumulation of alkali. The ultimate 
success or failure of the irrigator, so far as the 
alkali problem is concerned, depends upon his 





TABLE IL—YEARLY REMOVAL OF ALKALI (Na + 4% K) BY SURFACE WATERS IN THE UNITED STATES. 


Alkali, Ibs. 


ver and station. per acre. 
Arid Drainage Basins. 

Little Colorado, Woodruff, Ariz..............-- 6 
G San Carlos, Aris.........csecccerceeescs 7 
Colorado, Austin, Texas. .......--ssececseeees 11 
Rio Grande, Bl Paso, Tex............. Gigetess 12 
Rio Grande, Lapedo, TOS: ..6.. 62. ccc scccccscces 12 
Braz WH an. aon ops oe ndonen 13 
Milk, Hawes ENS 6544 cas ncrcsesiners 15 
Co 10, FU Miia oe vaweccccccctenceces 

Pe ee Se eee rere eer eee 31 

Semi-Arid Drainage Basins. 

Platte, Frege SEM ors cob uvicecwevsccicese 12 
Minnesota, Shakopee, Minn..............+.- a ae 
Mivnourt, SRE cai. 5.06 0 dino cédcesecess 17 
Mississippi, Moemar@, Tll...........cccesceccees 18 
Verde McDowell, ange tiavekavewe 20 
Yellowstone, Glendive, Mont...........0.+eees 29 
Green, Jam SMNEGssGihsccsbeoccsscescose oat ican 
Gunn'son, bene sac — beBeres-owls Siiv'e dtee 34 
Red, Shreveport, Oe EEE AE 81 
Salt osevelt, MS A'S dy ngs dnece see 86 
Arkansas, Little Rock, PRM se klaeks lgeete 90 





Alkali, Ibs. 
River and station. per acre. 
Humid Drainage Basins 

St. Lawrence, Ogdensburg, N. Y.......... aa 17 
Androscoggin, Brunswick, Me................. 26 
Mississippi, Minneapolis, Minn................. 26 
Rock, Rock Falls, Ill.............- MaKe Sears 29 
Des Moines, Keosauqua, ae Saree s Faia eden ee ea a A 30 
James, ao Va. Wek ca idu econ beboees 30 
Tombigbee, pee eats ate caw x oxic $1 
Cape Fear, SE ee ee 34 
Cumberland, Kuttawa, Ky............... sea 34 
Delaware, Lambertville, N. J..........-...005- 37 
Tennessee, Gilbertsville, Ky................... 37 
es IEE beh eos be cc cee tactoccces a% 38 
Wiscemeim, POTORRR, Wile oc ccccccccescccense 39 
Ss © I. NG io oS 665 ci ci dtc ncccccive 40 
Susquehanna, ne es CANS 6 cadet evias 46 
EEGOOR, BNO, Dea. Bids oo cect visiccvccecesaces 47 
PN EE nt i ccdcccsncceccddcecede 47 
Iilinois, Kampsville, a paws 820 Sees est 48 
Allegheny, Kittanning, Pa...........-.e+-se0-- 55 
Savannah, Augusta, Ca.........-.ccccsccees ae 3 

Wabash, Vincennes, Ind...............-+00. ae 57 
Muskingum, Zanesville, Ohio..............4+.. 72 
Sacramento, Sacramento, Cal...........+..++. 95 


Ee ee re ESOS _ O'S EEO 


ability to apply water in such manner and in 
such quantity that the drainage water shall al- 
Ways exceed the minimum And never exceed the 
maximum drainage requirements. Of course, the 
wider the range between maximum and minimum 
limits, the less difficult will be successful irriga 
tion. The natural porosity of the soil is of prime 
importance in determining this range, for it es- 
tablishes the maximun Artificial drainage may 
supplement natural percolation and becomes an 
absolute necessity when the natural drainage 
channels do not permit the escape of the mini- 
num amount required for drainage water Of 
scarcely less importance in determining the 
range between maximum and minimum limits ta 
the quality of the irrigating water. Water con 
taining 10 parts per million (0.6-gr. per gal.) of 
alkali base, applied 1 ft. in depth, will add to 
the soi] nearly seven t es the average amount 
of alkali supplied by weathering: and a foot of 
water containing 100 parts per million (5.9 gr 
per gal.) will add to the soil enough alkali to 
injure sensitive crops The additional drainage 
water required to prevent accumulation of alka 
in this manner is very considerable, and fron 
increased minimum drainage requirements re 
sult narrowed limits of safe irrigation practice 
Normal waters differ greatly, therefore, in their 
relative value for irrigation in accordance with 
their content of alkali 

In order that waters may be readily con 


pared with respect to their suitability for irr 
gation purposes, a simple index of their irrigat 
ing value should be available The alculation 


of such an.index, designated the “alkali coeffi- 
cient,” is developed in the following paragraphs 
The alkali coefficient is a purely arbitrary quan 
tity intended solely to facilitate the comparison 
of waters to be used in irrigation. It is expressed 
in terms of inches and may be defined as the 
depth of water which, on evaporation, would 
yield sufficient alkali to render a 4-ft. depth of 
soil injurious to the most sensitive crops. Thus, 
f the alkali coefficient of a water is found to be 
17, 17 ins. in depth of that water contains suffi- 
cient alkali to render injurious to sensitive crops 
the soil on which it is applied Whether injury 
would actually result from the application of 
such a water to any particular piece of land, 
however, depends on methods of irrigating, the 
crops grown, the character of the soil, and drain- 
age conditions; and it should be distinctly under- 
stood that the alkali coefficient in no way takes 
account of such conditions 





TABLE II.—HIGHEST CONCENTRATION OF ALKALI 
HARMLESS TO VARIOUS FORMS OF VEGETA- 


TION. 
(Pounds of Sodium per Acre in 4 ft. Depth.) 
Sodium Sodium 
Forms of vegetation. Total sul- Sodium carbon- 
alkali. phate chloride. ate. 
Salt grass...........136,000 14,200 27,700 59,200 
Salt bush.... ... 56,000 40,700 49,300 8,160 
Alfalfa, old wecee 30,400 33,200 eee ? 1,020 
Alfalfa, young....... 4,690 3,600 oie j 
Sorghum anos eacec eke 20,000 3.810 4,110 
Kohireuteria.......... 26,300 16,500 4,070 4,200 
Hairy vetch ........ 24,800 20,600 1,240 1,089 
EE -dé40 cacsee<¢s ee 16,800 S80 3,780 
Pn aS Bera 21. 0 17,000 4,039 1,740 
Sunflower ........ .. 21,400 17,000 2,140 760 
CO ee 18,700 2,200 16, 100 2,07 
ae eee 16,300 13,200 3,790 3.2% 
Artichoke .......... 15,300 12,500 580 1,200 
Oriental sycamore.... 15,300 6,230 8,000 1,390 
Eucalyptus amydalina 14,409 11,200 1,160 1,180 
Onions ..... ... 13,700 bi 2,290 
Potatoes ....... 13,700 a ad 2.200 Ties 
GR cdeiwe ; 10,200 8,050 939 540 
WN cw weaada ee . 9,430 7,920 325 486 
Almonds ....... 9,130 7,350 940 630 
BOON cotecavcns 1,120 3,890 2,000 5,280 
Gluten wheat........ 8,690 6,780 58) 1,300 
Oranges ....... 7,800 6,020 1,320 1,670 
PONS sucess, caveige an 5,760 540 Taw 
West . caccce.- ooo me ft 4,900 456 640 
Bur clover ......... 6,070 1,840 ode 4,900 
PE re ee 5,760 4,610 488 278 
Wee Se .. pce tt 5,430 4,220 409 520 
CUR Some cwccse aa 4,890 1,320 3,780 ; 
I ea Firat to Sale 4,460 3,170 680 417 
Goat’s rue .......... 4,220 3,520 63 330 
POE. ékwaseneavies 4,220 2.999 72 590 
PORNO sce daveccctes 4,030 3,110 393 3S 
rere 4,000 1,760 1,200 1,180 
EEE Radi nccecnss 3,600 2 800 378 208 
COMMEETO seciscicesss 3,350 2,960 31 52 
Date palm ........ 2,980 1,810 odes 1,210 
Camphor tree........ 2 510 1,710 560 139 
Lemons ...... Koras cs 2 060 1,450 315 208 
Mulberry ........... 2060 1,000 8X0 69 
Pee bees 2,240 waite exes 
White melitot........ bdo 1,500 173 208 
GH SSS. 0s bss Se <es% mad 393 1,000 
emer WOG8 6 ised. ace dive hess sea 730 


Sweet corn.......... shee dine anes 780 
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Investigations indicate that the 


alkali occurs in the 


harmful ac- 
first four feet 
of soll and subsoil and that damage to vegetation 
chiefly from concentration 
the surface. Table II, 
the resuits of Loughridge, as tabulated by 
Hilgard in page 467) shows tentatively 
the concentration of alkali 
forms of under 
practice 
cultures are included in 
diversity is indicated for the 
the toward the 
The results for sev- 
about the same degree of sensi- 
however, with marked = uni- 
the toxicity of the alkalies to- 
common cultures to be about as 
Na,COs, 10;* sodium as 
sodium as Na,SO, 1. Table Il, indicates further 
that 1500 Ibe. per acre of sodium with a 
relative toxicity of 1 (as above) in 4 ft, depth of 
affect the 
crops, foregoing 
with results of 
will be used basis for 
the alkall coefficient, which 
made from a water analysis by means of 
following formulas, 


cumulation of 


results within a few 


inches of (adapted from 
*“Solls,”’ 


maximum harmless 


to various the 


vegetation con- 
ditions of 

About 
Table Il 
relative 
different 


eral 


common irrigation 


forty common 
and great 
toxicity of 
cultures, 


compounds 
mean 
cultures of 
tiveness, indicate 
formity relative 


ward follows: 


Sodium as NaCl, 5; 
about 


soll is barely sufficient to 


sensliive 


injuriously 
The 
the 
as a 


more common 


conclusions, being in accord 


other investigations, 
the calculation of 
inay be 


the which are applicable to 


analyses expressed in ionic form in parts per mill 
ron 
Case 1 When Na 


OSC] ja zero or negative, 


2,040 

Alkali coefficient, k - 

Cl 

When Na 
ARSO,, 


OSC) is positive but not greater 


6.640 
Alkall coefficient, k - - =. 
Na + 2.6C1 


When Na oc 4iSSC, la positive, 
664 

Alkali coefficient, k 
Na B25C1 ISO, 
In the 


tasshum 


foregoing formulas, the sodium and po- 
reported in 
in the absence of 
potassium 


the 


Value frequently 
Na; 

and 

estimated 


SSCO, 


analyses 


inay be used for 


a sodium 
determination, Na 
equation Na 
280, (1.25Ca 
value about 
the theoretical; and in the 
and magnesium determina 
tions, the foregoing equation may be used if the 
parenthetical 


or a sodium 
may be 
HHCO, 
+ 2.00Me) 
1a; 


from 
7101 
which for safety gives a 
than 


calcium 


greater 


ubsence of 


expression be replaced by one-half 
the total hardness (as CaCQ,). 

Case 1 is applicable to waters that contain more 
chlorine radicle than sufficient to combine with 
the sodium present, and involves the assumption 
that the other basic radicles required to hold the 
chlorine radicle in solution are as injurious as if 
replaced by their equivalent reacting value of 
The other neglect possible in- 
effects of radicles other than 
These assumptions, as applied to normal 
are sufficiently accurate for practical 
purposes though their application to soil might 
lead to serious errors. 

Waters to 
cannot be 


sodium cases 


jJurious basic 
sodium, 


waters, 


which Cases 1 
improved by 


and 2 are applicable 
chemical treatment but 
are likely to produce only “white alkali” in the 
soil Waters to which Case 8 is applicable are 
likely to produce “black alkali’ in the soil and 
can be improved to the alkali coefficient calcu- 
lated from the formula for Case 2 by the use of 
gypsum or “land plaster.” 

In general, injurious results from the use of a 
water for irrigation depend largely on drainage 
conditions and texture. Waters with low 


alkali coefficients may be used successfully on a 
loose soil 


soil 


with free drainage. The following ap- 
classification, which is based on or 
irrigation the United States, 
indicates in a way the customary 
waters having various 


proximate 
dinary practice in 
very general 
the use of 
coefficients: 


limitations in 
alkali 


*The tabulation indicates a relative toxicity of about 
6, but on account of the puddling effect of sodium car- 
bonate on soils and the fact that the investigations did 
not distinguish between bicarbonate and carbonate of 
sodium, the value 10 is believed to be more satisfactory. 
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Alkali coefficient. 
More than 18 


Class, 
Good 


Remarks. 

Have been used success- 
fully for many years 
without special care to 
prevent alkali accumu- 
lation. 

Special care to 
gradual alkali 
lation has 
been found necessary 
except on loose soils 
with free drainage. 

Care in selection of soils 
has been found to be 
imperative and artificial 
drainage has frequently 
been found necessary, 

Practically valueless for 
irrigation. 


Most stream waters in the United States would 
be classed as good for irrigation purposes. The 
mean alkali coefficients and classification of some 


of the more highly mineralized stream waters is 
given below. 


18 to 6.. Fair prevent 
accumu- 


generally 


5.9 to 1.2 Poor 


Less than 1.2 Bad 


Alkali 


Stream coeffi- 


Class. 
TRGB scion bs case 


Fair 
Yuma, Arizona 5 
Salt River at Roosevelt, Arizona,......... 2 ” 
Gila River at San Carlos, Arizona 2 = 
Salt Fork of Red River near Mangum, Okla. ; - 
Turkey Creek near Olustee, Oklahoma 5 Poor 
Pecos River near Carlabad, New Mexico.... . ” 
North Fork of Red R, near Headrick, Okla. ; ~ 
Elim Fork of Red R. near Mangum, Okla.. Bad 


It is interesting to note that all but the last 
two of these streams are used successfully for 
irrigation, from 20 to 60 Ins. In depth of water 
being applied yearly, although the alkall coeffi- 
cients show that much smaller amounts contain 
injurious quantities of alkall. The success at- 
tending their use is chiefly due to the fact that 
the excess of alkali is carried off in the drainage 
of the tracts under irrigation. 


Rio Grande at El 
Colorado River at 


Paso, 


Notes from the Engineering Schools. 

STEVENS INSTITUTE OF TECHNOLOGY.— 
The trustees have acquired the Stevens “Castle,” 
the historic residence of the Stevens family, and 
its surrounding grounds. This property, it is 
announced, will be available as a students’ Union 
(clubhouse) at the beginning of the college year, 
11-12. Meeting rooms for student organizations 
will be provided, together with a library and 
reading room, a students’ dining hall and smaller 
dining rooms for members of the faculty and for 
guests Dormitory accommodations will also be 
provided for a limited number of students and it 
is expected that in the near future a dormitory 
will be erected on the same ground and operated 
in conjunction with the “Castle.” Beginning with 
September, 1011, the annual charge for tuition 
will be $225 for resident as well as for non-resi- 
dent students, but this change will not apply to 
those now enrolled or who enter in September, 
1910. This is the rate heretofore charged to stu 
dents residing outside the state of New Jersey. 

UNIVERSITY OF TEXAS.—The board of re- 
gents of this university has authorized the es- 
tablishment and equipment of a special labora- 
tory for investigating the properties of Texas 
fuels and clays. This move was prompted by the 
number of inquiries which have been sent in from 
outside sources to the university’s bureau of eco- 
nomic geology relative to these materials. The 
new laboratory will be installed in the former 
power-house of the university and will be under 
the care of Dr. William B. Phillips, M, Am. Inst. 
M. E., Director of the Bureau of Economic Geol- 
ogy, who will be assisted by a special expert in 
fuel and clay analysis. It is expected that the 
work of installation will be begun in the fall as 
the building is now undergoing repairs conse- 
quent upon the transfer of the power plant to 
the new power-house. 

The purposes of this new laboratory will be to 
investigate the fuels and clays of the state from 
a practical standpoint, to determine the gas-pro- 
ducing power of the different coals, lignites, oils 
and woods, to analyze the gases and ascertain 
their heating and illuminating qualities and the 
by-products that may be recovered from them in 
the process of distillation. It ts proposed to put 
in a small briquetting plant for the purpose of 
studying the adaptability of coals and lignites 
to the manufacture of briquettes and to afford to 
the miners of lignite an opportunity of having 
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their product tested in a practical manne: 
investigation of the qualities of the differen: 
grade clays in the state will be undertaken 
testing laboratory, with a view to ascert 
their suitability for the better kinds of o1 
and paving brick, pottery, decolorizing of o 
greases, etc. The results obtained will be 
to the public from time to time through s 
press bulletins. 

It is probable that much of the fuel testi 
the new laboratory may be amplified by pra 
trials in the producer-gas power plant to | 
stalled in the new power-house, which is mn 
completion. The power-house will be und 
direction of Dr, A. C, Scott, M. Am, 
Professor of Electrical Engineering. 


Inst. | 


a i 


A WRECK ON THE TRANSCASPIAN RY. near | 
arwat, Asiatic Russia, caused the death of 19 px 
and the injury of 30 others, 

- *---—o 

FOREST FIRES IN WISCONSIN this season 
affected 20 counties with a total loss estimated at 
$3,000,000. Five mills were destroyed, but the xr 
lose was in standing timber. 

Heavy rains July 8-10 extinguished many of the 
consin fires, as well as some dangerous fires in M 
gan's Upper Peninsula, 
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THE U. 8. GUNBOAT “CASTINE” was acciden 
rammed July 11 by the U. 8S. submarine ‘Bonita, 
escaped sinking only by running to the 
North Truro, Mass. The accident 
mimic attack on the ‘Castine’ 
The ‘‘Bonita’’ had been running submerged and 
directly beneath the gunboat. The submarine eseaj. | 
with the loss of her periscope and slight injuries to 
of her armor plates, but the dynamo and boiler compas 
ments of the ‘‘Castine’’ were flooded through a 12 
in. hole torn in her hull, making it necessary to b 
her. The “Castine,’’ built in 18093, is a twin-screw, 
vessel of 1,177 tons displacement, 

. 2 - — 

AN AEROPLANE WAS WRECKED July 12 duri: 
flying tournament at Bournemouth, England, and 
aviator, Hon. Charles S. Rolls, was killed. This | 
twelfth fatal aeroplane accident reported since, and 
cluding, that in which Lieut. Thomas E. Selfridge, | 
8S. A., was killed near Washington, D. C., Sept. 17, I's 
Capt. Rolls was competing for a prize for landing near 
to a given mark. He had risen to a good height, 
off his engine and was gliding down in a broad ci: 
when the tail-piece of his Wright biplane sudden'y 
snapped off. The machine dropped heavily to the ground 
from a height of 100 ft. and was smashed to pieces, Capt 
Rolls won fame June 2, 1910, by crossing and recro 
the English Channel in one continuous flight. 
the head of the British firm of C. 8. 
mobile engineers. 

—_—— ~~ ee ome. — 

NEW AEROPLANE RECORDS for distance, 
and speed have been established during the past week 
A world’s record for speed was made in the aviation 
meeting at Rheims, July 10, by Leon Morane, a French 
man, who flew 5 kilometers (3.10 miles) in a 1-H’ 
Blériot monoplane in 2 mins, 43 seca., giving a mean 
speed of 68.42 mi. per hr. A record for distance wa 
made in a Blériot monoplane July 10 at Rheims by a 
Belgian, Olieglagers, who flew 308 kilometers (241 44 
miles) in a single flight in 5 hrs., 3 mins. and 5 ses 
Records nearly equalling these, and surpassing any pr: 
vious records, were made by these same men and others 
on earlier days of the meeting. 

At Atlantic City, N. J., July 9, Walter Brookins, in : 
Wright biplane, surpassed all previous aeroplane 
ords for height by attaining an altitude of 6,175 f' 

aoe —_ 

TWO FIRST-CLASS BATTLESHIPS WERE AUTHOR- 
ized at the recent session of Congress, These may «vo 
exclusive of armor and armament, not over $6,000.) 
each, and are to be similar to the battleship provided 
in appropriations in the fiscal year 1908-9. Provision 
is also made for two fleet colliers, at a cost of not «\ 
ceeding $1,000,000 each; four submarine torpedo bo 
to cost an aggregate of not over $2,000,000; six torpe lo 
boat destroyers, ‘‘ to have the highest practicable spec 
and to cost not over $750,000 apiece. Toward the 
of the four submarine torpedo boats, $800,000 was 
propriated in the bill just passed, and toward the : 
of the torpedo boat destroyers, $2,225,000. 

ee OH - S 

THE NEW BUREAU OF LIGHTHOUSES under 
U. S. Department of Commerce and Labor is to °° 
headed by a commissioner at a salary of $5,000 a ) 
There is also to be a deputy commissioner at $4,000) | °r 
year; a chief constructing engineer at the same 6al:y, 
and a superintendent of naval construction at a yeo''y 
salary of $3,000. All four éx these officers are to be 


beach 
occurred duri: 
by a submarine 


He was a 
Rolls & Co., auto 


heluht 




















T 14, 1910. 


ENGINEERING NEWS. 


ee 


eigenen 
»y the President, and Mr. George R. Putnam, 
Cc. EB., hae already been named as head of 
The new bureau is to have control of 
sertaining to the construction, maintenance, 
if lighthouses, signal stations, beacons, buoys, 
» over three years, beginning July 1, 1910, the 
iy “assign army and navy officers to act in 
appointment of civilian lighthouse inspec 
the districts which include the Mississippi 
tributaries the President may assign army 
act as inspectors No additional salary or 
is to be given in case of assignment of 
ers Officers of the Engineer Corps, U. 8 
iy be detailed by the President “for. consulta 
uperintend the construction or repair of any 
vigation authorized by Congress 
* 
‘LY REPORTS ON RAILWAY ACCIDENTS 
made to the Interstate Commerce Commission, 
jance with the Congressional act which took 
July 6, 1910. 
i must include every accident ‘‘resulting in in 
ersons, equipment, or roadbed, arising from the 
of the several railroads in the country, and 


The reports must be made under 


« must comply with rules and regulations de 
Annual reports on railway 
will not have to be made hereafter in connes 


the Commission 


the annual financial reporta The act juat 
o gives the Interstate Commerce Commission 
to investigate railway accidents For this 
he Commission may subpoena witnesses, admin 
and require the production of books, papers, 
case a given accident is investigated by the 
which it occurs, the Interstate Commerce Com- 
shall, if make it investigation 
with that conducted by the State. The Commis- 


iuthorized to make ita reports on its investiga- 


convenient, 


jublic, in its discretion, together with such rec- 
lations as it deems fit. No part of any report 
nvestigation is to be admitted asa evidence or 
iny purpose in connection with damage suits 
* 
THE UNITED STATES FLOATING DOCK “DEWEY,” 
was sunk at ite berth at Olongapo, P. L, on May 
4 his year (Eng. News, June %, 1910, p. 686) was 
ated on June 20, apparently undamaged by its long 
on A naval board is now engaged in the in- 
of the dock to ascertain the cause of its sink- 
o far no report has been published. 
> a 
THE 1t S. BUREAU OF MINES, which came into 
tistence on July 1, 1910, is under the jurisdiction of 
partment of the Interior and is to be headed by a 


lirector “thoroughly equipped for the duties of said 
ffice by technical education and experience."’ The di- 
rector is to be appointed by the President, with the 
ronvent of the Senate, and is to receive $6,000 a year 


Pending the appointment of the director, Mr. George 
Otls Smith, Director of the U. 8. Geological Survey, is 
exer ng the duties of that office. The employees of 
the technologie branch of the Geological Survey have 
heen transferred to the new bureau, with the exception 
ed further on. In accordance with one of the sec- 
quoted below, the duties devolving upon the new 
bureau may best be stated by quoting from the act as 


low 


Sec. 2. That it shall be the province and duty of said 
bureau and its director, under the direction of the Sec- 
retary of the Interior, to make diligent investigation of 
the methods of mining, especially in relation to the 
afety of miners, and the appliances best adapted to 
prevent aceidents, the possible improvement of condi- 
ms under which mining operations are carried on, the 
'reatment of ores and other mineral substances, the use 
of explosives and electricity, the prevention of accidents, 
ind other inquiries and technologic investigations perti- 
nent to sald industries, and from time to time make 
su pubdlic reports of the work, investigations, and 
ination obtained as the Secretary of said department 
nay direct, with the recommendations of such bureau. 
sec. 4. That the Secretary of the Interior is hereby 
\uthorized to tranafer to the Bureau of Mines from the 
{ Geological Survey the supervision of the investi- 
eations of structural materials [see statement following 
juotation from act.—Ed.] and the analyzing and testing 
f us, lignites, and other mineral fuel substances and 
I nvestigation as to the causes of mine explosions; 
and the appropriations made for such investigations may 
« expended under the supervision of the Director of 
he Bureau of Mines in manner as if the same were so 
ed in the appropriations Acts; and such investiga- 
shall hereafter be within the province of the Bu- 
i of Mines, and shall cease and determine under the 
zation of the U. 8. Geological Survey; and such 
employees, property and equipment as are now 
ed or used by the Geological Survey in connection 
" © subjects herewith transferred to the Bureau of 
v are directed to be transferred to said bureau. 
» That nothing in this Act shall be construed 
a ny way granting to any officer or employee of the 
our of Mines any right or authority in connection 
. ‘¢ inspection or supervision of mines or metal- 
i plants In any state. 


portions of the act which directed the transfer 
Bureau of all matters relating to investigations 
‘ural materials were repealed in the Sundry 
cpensea Act which subsequently passed Congress. 
i t-named act carried $502,000 of appropriations 
or Bureau of Mines, including $310,000 for inves- 
t “the causes of mine explosions, methods of 


mining, especially in relation to the safety of miners 


et and $100,000 for analyzing and tests of coals, lig 
nites and other mineral fuels 
A brief editorial 


this Bureau was printed in our issue of March 31, 1910 


comment on the proposed creation of 


p. 376 
* 
A (0,000-TON STEAMSHIP is to be built by the Cu 
nard Steamship Co., the contract calling for delivery 
within three years The ship will be somewhat overt 


1.000 ft. long and will surpass the two large Cunarders 
Lusitania’’ and ‘‘Mauretania’’ by 200 ft. in length and 
0,000 tons in displacement, and will be some 15,000 
tons greater in displacement than the mammoth steam 


er Oly mpi and ‘‘Titanic,"’ now being built by 





White Star Steamship Co. The name of the builders of 
the new Cunarder has not been announced 

¢ 
THE WITHDRAWAL OF PUBLIC 


President of the United State i 


LANDS by he 
authorized by a Con 


greasional act approved on June 25, 1910, a follows: 


Ke it enacted, ete That the President may, at any 
time in his discretion, temporarily withdraw from set 
tlement, location, gale, or entry any of the public lands 
of the United States including the District of Alaska 
and reserve the same for water-power sites, irrigation, 


lassification of lands, or other public purposes to be 
specified in the orders of withdrawals, and such with 
drawals or reservations shall remain in force until re 
voked by him or by an Act of Congres 

Sec. 2. That all lands withdrawn under the provisions 
of this Act shall at all times be open to exploration, dis 
covery, occupation, and purchase, under the mining laws 
of the United State so far as the same apply to min 
erala other than coal, oil, gas, and phosphates Provided 
That the righta of any person who, at the date of any 
order of withdrawal heretofore or hereafter made, is a 
bona fide occupant or laimant of oll or gas bearing 
lands, and who, at such date, is in diligent prosecution 
of work leading to discovery of oil or gas, shall not be 
affected or impaired by such order, so long as such o« 
cupant or claimant shall continue in diligent prosecution 
of said work: And provided further, That this Act shall 
not be construed as a recognition, abridgment, or en 
largement of any asserted rights or claims initiated upon 
any oil or gas bearing lands after any withdrawal of 
uch lands made prior to the passage of this Act: And 
provided further, That there shall be excepted from the 
force and effect of any withdrawal made under the pro- 
visions of this Act all lands which are, on the date of 
such withdrawal, embraced in any lawful homestead or 
desert-land entry theretofore made, or upon which any 
valid settlement has been made and is at said date be- 
ing maintained and perfected pursuant to law; but the 
terms of this proviso shall not continue to apply to any 
particular tract of land unless the entryman or settler 
shall continue to comply with the law under which the 
entry or settlement was made: And provided further, 
That hereafter no forest reserve shall be created, nor 
shall any additions be made to one heretofore created 
within the limits of the states of Oregon, Washington, 
Idaho, Montana, Colorado, or Wyoming, except by Act 
of Congress. 

Sec. 5. That the Secretary of the Interior shall report 
all such withdrawals to Congress at the beginning of its 
next regular session after the date of the withdrawals 

This act was passed at the earnest solicitation of Pres 
ident Taft, who held that presidential orders previously 
issued withdrawing public lands were of no legal effect 
because not specifically authorized by Congress Fol 
lowing closely on the approval of the act President Taft 
$3,500,000 acres of land, most of 


which, we understand, had been covered in orders issued 


withdrew some 


by the preceding administration Press despatches sum 
marize these withdrawals as follows Water-power, 1, 
454,499 acres; phosphate, 2,594,113; petroleum, 4,447,119 
coal (not including Alaska), 35,073,164 acres The fol 
lowing is the area withdrawn for the various purposes 
in each of the states affected by the orders: 
WATER-POWER SITES.—Arizona, 107,550 acres; Ca! 
lfornia, 47,819; Colorado, 201,549; Idaho, 230,971; Mon- 
tana, 122,515; Nevada, 14,501; New Mexico, 14,536; Ore- 








gon, 176,721; Utah, 379,912; Washington, 35,42 Wyo- 
ming, 103,206 acres. 
PHOSPHATE LANDS.—Florida, 27,400 acres; Utah, 


107,545; Idaho, 1,102,317; Wyoming, 1,381,851 acres 

PETROLEUM LANDS.—Arizona, 230,400 acres; C: 
fornia, 2,482,750; Colorado, 87,474; Louisiana, 314,7° 
New Mexico, 419,001; Oregon, 74,849; Utah, 581,564 
Wyoming, 255,461 acres. 

COAL.—North Dakota, 17,828,182 acres; South Dakota 
2,870,287; Washington, 2,207,967; Arizona, 161,280; Utah, 
5,814,287; Colorado, 6,191,161 acres. The withdrawals in 
the two Dakotas, totaling 20,698,469 acres, are new; the 
14,374,695 acres withdrawn in the other four states 
named are understood to be merely confirmations of 
earlier withdrawals. 

In addition, it is reported that coal lands in Alaska 
have also been withdrawn. 

on + —- He 

A SCHOLARSHIP AT WASHINGTON UNIVERSITY, 
St. Louis, Mo., is offered by the St. Louis Railway Club 
Candidates must be sons of members of the St. Louls 
Railway Club and must submit written applications to 
the club’s secretary, B. W. Frauenthal, Union Station, 
St. Louis, Mo., in time to be in his hands not later than 
Aug. 12, 1910. Benefits under this scholarship amount 
to $2%) a year, to be paid in four equal sums on Sept. 
1, Dec. 1, Feb. 1 and April 1, respectively. This money 
is expected to be sufficient to provide the beneficiary 
with books, clothing, board and lodging and incidentals 
Particulars may be learned by addressing the secretary. 






COMPETITION FOR A MONUMENT to the late Em 














peror Alexander II. of Russia has bee opened to the 
sculptors and architects of the world The monume 

t to ost over $200,000 and o b bullt 1a quare 

St. Petersburg I 8 to cons of a statue of the 
Emperor, mounted on a stone pedest A apecial com 
mittee has been appointed by the present E ¢ r to ca 
for designs and a jury will award fiv pr varying 
from first prize of $2,900, to a fifth of S580, for the most 
appropriate designs Any iquiry regarding th natter 
should be addressed to the Committee to Erect a Mo 
iment i Commemoratio of Empero Alexander I 
(Le Comite pour elever u Monume o nemoratif a 
L’Empereur Alexandre II.) o™M ére de I'tuterieur 
St. Petersburg, Russia 
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A CONTINUOUS IMPROVED HIGHWAY FROM NEW 
York to Buffalo made possible at a early date by 
in a recently passed by h New Y k Leg sture 
Th a make ivailable on O ] pele h 1 o 
SLO out of the susly autho i ale mad 
funds nstead of having the noney ome and ie Wo 
done piecemeal! rhe money o be used for i 
provement of established route No - and t, w 
will fill gaps needed to make a co 10u 
of the main highway from New York » Buffalo ( 
the par ‘ he penditur i i ed 
will receive ir r ’ ind x 
penditure 1a bee pala 1 vi y ed 
other suntie 

* 
THE INTERNATIONAL RAILWAY CONGRESS ena 
elghth se on July 4 Herne nw i t 1 M 
neg of th con of which ‘ eventh wa held 
Washington, I). ¢ mn IW, o ir only a er 
five years 
+ 

STONE FOR MACADAMIZED ROAD n Los Angeles 
County, Cal.,* has been inve sated for the Automobile 
Club of Southern California by Mr. F. ¢ Finkle, M. Am 
So { E., of Los Angele lwo kinds of tone from 
quarrie of the Riverside Portland Cemet Co. were 

udied One was a porphyry ind he other i dolo 
mite rest made by i Sm Emery Co f Lo 
Angeles, showed an abrasion lo of 19.3% to 22.90% for 
the porphyry under he tandard rattler est md a 

imilar loss of ™r, to 35.2 for the dolomite I ley 
the specifications a wy abrasion loss was allowable for 
the porphyry and 30% for the dolomite, the latter mn 
ing under the classification of low-grade material. After 
discussing these two stones and taking into considera 
tion experience with the use of one of them on road 
work, Mr. Finkle submitted h onclusions as follow 


(1) The Crestmore Porphyry is in every way an ex 
cellent mater for bonded road macadam with an a 
phaltic binder, and is equal to class “‘A"’ rock a pe 
fled by the Los Angeles Highway Commission 

(2) The Crestmore Dolomite is wholly unfit for ma 
adamizing roads with asphaltic residuum as a binde 
and is very much inferior to any road rock called for 
by the Los Angeles County Highway Commission spe 
fications. 

(3) The Pomona-Bassett road now being constructed 
with Crestmore Dolomite will be a failure, both on a 
count of water enterir from cracks due to heavy travel 
crushing the rock, and water rising into the interior 
from the adobe subsoil 

(4) A road made from asphaltk 











residuum and large 





quantities of limestone dus will form an emulsion 
which will absorb water and be destroyed by hydrolysi 
Limestone dust in paving asphaltum and residuum 
should only be used in quantity pecified in the 
specificationa for an asf ltum wearing surface for 
street pavements in the city of Los Angeles 
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THE WATER-POWER OF SWEDEN 
10,000,000 HP available 


mated a 
an equivalent of through at 
least nine months of the year, a 


U. 8 


The state now owns 277 water-falls, of which the larg 


yrding to a report from 
Conasul-General E. D. Winslow, of Stockholm 
known is 


Trollhattan It has an estimated total capa 


ity of 80.000 HP., but at present producing only hal 


that amount 


+ 
THE WATAUGA RIVER WATER-POWER PROJECT 
seven miles above Elizabethton, Tenn nvolve s solid 
concrete dam, ft. high above foundation: whi 


now under construction for the Watauga Power Co. The 
spillway section is 24) ft. in length and the head-wa 
f) ft. Three 7-ft. 6-in. steel penstocks will conduct 


water to the turbine units, each of which will consist 





of two 35-in. horizontal-shaft wheels, dire onnected 
to a 1,2) K.V.A. generator The power-house will be 
of concrete up to the windows and of brick above, with 
a steel roof. Three step-up transformers will raise th 
voltage from 2,200 up to 4,400 volts, for ftransmissio 
The principal market for power wil! be at Bristol, Ter 


20% miles away, but power will also be delivered in 
Elizabethton and probably in Johnson City Mr. F. R 
Weller, Assoc. M. Am. Soc. C. E., of Washington, D. C 
is Engineer in charge of design and construction 
swtntnineesanmestomell 

CANALS AND POWER PLANTS to be built at private 
expense are proposed in connection with the Salt River 
Project of the U. 8S. Reclamation Service, the water- 
supply for which is taken from the reservoir formed by 
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the Roosevelt Dam. The construction work would be 
carried out by the Salt River Valley Water-Users’ Asso- 
ciation under an agreement between it and the U. 8. 
Reclamation Service. The agreement has been author- 
ized by the Government but has yet to receive the official 
approval by the association named. In effect, the con- 
tract provides that the association will advance $900,000 
for the construction work indicated. The work will 
include a cross-cut canal between the Grand Canal and 
the Salt River Valley Canal, and another cross-cut canal 
and pipe line from the Arizona Canal to the Grand 
Canal, and an enlargement of the Grand Canal. A 6,000- 
HP. hydroelectric plant will be built at the junction of 
the new Arizona cross-cut and the extension of the 
Grand Canal, and a 38,000-HP. hydroelectric plant will 
be built at the junction of the South Canal and the 
Consolidated Cana) All the work will be done in ac- 
cordance with plang and specifications prepared by the 
U. &., and will be under the supervision thereof. 


_ —- @- - -—_ — 


PANAMA CANAL EXCAVATION totaled 2,616,009 cu 
yds. during June, a daily average of 100,639 cu. yds. for 
tbe 26 working days. The rainfall continued exceedingly 
heavy, reaching a total for the month of 11.67 ins. The 
amount of concrete laid during the month was 124,214 
cu. yds. and 644,155 cu. yds. of fill were placed in 
dams, a steady increase over the records for the past 
few months 


———— -—-__— -@--- — --—__ — 


A LONG VOYAGE FOR A SUBMARINE was made by 
the U. 8S. Submarine “‘Salmon,”’ in a through trip from 
Quincy, Mass., to Hamilton, Bermuda. The ‘Salmon’ 
left Quincy at 2 p. m., July 5, and reached Hamilton 8 
July 10. The distance is about 800 miles, and the 
:verage speed made six to ten knots. No 
attended the on her voyage. 

2 —_ 
TESTING TRANSFORMER, 

Pittsfield factory of the General 
Electric Co, for the R. Thomas & Sons Co., Bast Liver- 
Oblo, is described in a recent issue of the ‘“Gen- 
eral Electric Review.’ The transformer is intended 
solely for the general testing of transmission line in 
sulations. It has a capacity of 250 KW. and will operate 
at 60 cycles, with a primary voltage of 1,150 or 2,300 
and secondary voltage of 400,000. The low-tension 
winding follows the usual practice and the high-tension 
winding consists of a large number of disk coils sepa- 
rately wound and insulated. Before shipment the trans- 
former was subjected for a half-hour run to a voltage 
ef 650,000 with the center of the high-tension winding 
grounded, and to 400,000 volte with one terminal 
grounded. The general characteristics of the transformer 
are as follows: Core loss, 8,400 watts; copper loss, 1,270 
watts; efficiency full load, 96.3%; exciting current, 
7.18%; impedance, 5.4%; C R drop, 0.51%; reactance, 
5.4%; floor space, 5 ft. 7% ins. x 10 ft.; height to top of 
lead, 16 ft. 9% ins.; net weight, 20,000 Iba. 

It is stated that this transformer operates at a higher 
voltage than any other known built for commercial 
work. 


a m., 
was between 
convoy “Salmon” 

A 400,000-VOLT 
shipped 


recently 
from the 


pool, 


cncesepmectectneaped gp iaanitienctinpisiesinis 
THE PITTSBURG PLAN OF CITY GOVERNMENT 
is the name given to an outline for a new charter for 
the City of Pittsburg, which outline has been prepared 
by a sub-committee and adopted by a general commit- 
tee made up of representatives of various Pittsburg civic 
organizations Mr. T. Allen Burns is secretary of the 
committee Under the proposed plan the powers and 
duties of the Mayor would remain the same as at present. 
The Council would consist of a single body of nine men 
selected at large to serve for four years, four elected 
at one time and five at another. Each councilman would 
be paid $6,500 per year. The plan includes provisions 
for the initiative, the referendum and the recall. Nom- 
inations would be made on petitions signed by 5% of the 
number of voters participating in the last election. 
—_—_—_ >-—- — 
AN INTERNATIONAL EXPOSITION IN 
to be held at Winnipeg, Man., in 1914. 


CANADA is 


OO 


Personals. 


Mr. A. G. W’shon has resigned his position as Genera! 
Manager of the Fresno Traction Co., Fresno, Cal., and 
will be succeeded by Mr. F. W. Webster. 


Mr. Frank T. Chambers, M. Am. Soc. C. E., Civil En- 
gineer, U. S. N., has been detached from the U. S. Coal 
Depot, California City Point, and ordered to the Norfolk 
Navy Yard. 

Mr. R. W. Le Baron, formerly an assistant engineer, 
Chicago Great Western R. R., has been appointed Resi- 
dent Engineer in charge of 45 miles of re-construction 
between Chicago and Sycamore, Ill. 


Mr. W. I. StoneBurner, Superintendent of the Quincy, 
Omaha & Kansas City R. R., at Kansas City, Mo., has 
been appointed Super\ntendent of the Missouri, Kansas 
& Texas Ry. at Denison, Tex., to succeed Mr. G. Storer, 
resigned. 


ENGINEERING NEWS. 


Mr. R. P. Black, Assoc. M. Am. Soc. C. E., formerly 
Division Engineer of the Kanawha & Michigan Ry., at 
Charleston, W. Va., has been appointed Engineer of 
Maintenance of Way with the same headquarters. His 
former office has been abolished. 


Rear-Admiral Washington L. Capps, U. 8. N., has re- 
signed his position as Chief Constructor and Chief of the 
Bureau of Construction and Repair. His resignation is 
ascribed to his not being in entire accord with certain 
details of the reorganization policy of President Taft and 
Secretary of the Navy Meyer. 


Mr. W. Chase Thomson, M. Can. Soc. C. E., resigned 
his position as Assistant Engineer of the Dominion 
Bridge Co., Montreal, at the end of June and has as- 
sumed charge of the Canadian office of the Cleveland 
Bridge & Engineering Co., Ltd., of Darlington, Eng- 
land. His office is in the Canadian Express Bldg., Mon- 
treal, Que. 


Mr. A. L. A. Himmelwright, M. Am. Soc. 
relinquished his position as General Manager of the 
Roebling Construction Co., of New York City, which 
position he had held since 1899, and will engage in 
general practice as a consulting and supervising engineer 
with office at Masonic Hall Annex, 234 St. and Sixth 
Ave., New York City. 


Mr. E. T. Archer, Mr. W. B. Rollins and Mr. H. C. 
Westover have dissolved the firm of Archer, Rollins & 
Co., consulting engineers, of Kansas City, Mo., and have 
formed two new and entirely independent companies. One 
of these is that of E. T. Archer & Co., with offices at 
426 Beals Bidg., Kansas City. The second is that of 
Rollins & Westover, with offices at 534 Beals Bldg., Kan- 
sas City 


Cc. E., bas 
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Engineering Societies. 


COMING MEETINGS. 


OHIO ELECTRIC LIGHT ASSOCIATION. 
July 26-28. Annual convention at Cedar Point, Ohio. 
Secy., D. L. Gaskill, Greenville, Ohio. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
July 26-29 Joint meeting with the British Institu- 
tion of Mechanical Engineers at Birmingham and 
London, England  Secy., Calvin W. Rice, 29 West 
839th St., New York City. 


TRAVELING ENGINEERS’ ASSOCIATION. 
Aug. 16-19. Annual convention at Niagara Falls, Can- 
ada. Secy.. W. O. Thompson, New York Central 
Car Shops, East Buffalo, N. Y. 


LEAGUE OF AMERICAN MUNICIPALITIES. 
Aug. 23-26. Annual convention at St. Paul, 
Secy., John MacVicar, Des Moines, Iowa. 


AMERICAN PUBLIC HEALTH ASSOCIATION. 


es 5-9. Annual meeting at Milwaukee, Wis. Secy., 
. C, Woodward, Washington, D. C. 


Aaa ee OF EDISON ILLUMINATING COMPA- 


ous. 6-8. Annual meeting at Thousand Islands, N. Y. 
sst. Secy., Walter Neumuller, 55 Duane St., New 
York City. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 
ELECTRICIANS. ms 
a ee 


— 6-9. Annual convention at Rochester, 
ecy., Frank P. Foster, Corning, N. Y 


MICHIGAN GAS ASSOCIATION. 


Sept. 8-12. Annual meeting on board steamer sailing 
from Detroit, Mich. Secy., Glenn R. Chamberlain, 
Grand Rapids Gas Light Co., Grand Rapids, Mich. 


eee AND LOCOMOTIVE PAINTERS’ ASSO- 


cl A 
— 18-16. Annual convention at St. Louis, Mo. 
y., A. P. Dane, Reading, Mass. 


COLORADO ELECTRIC LIGHT, POWER AND RAIL- 
WAY ASSOCIATION. 


= 21-23. Annual convention at Colorado Springs. 
y., J. C. Lawler, P. 0. Box 938, Colorado Springs. 


NEW ENGLAND WATER-WORKS ASSOCIATION. 
Sept. 21-23. Annual convention at Rochester, 
Secy., Willard Kent, Narragansett Pier, R. I. 


DETROIT ENGINEERING SOCIETY.—The annual 
outing July 23 will center about a river trip on the 
steamer ‘‘Sappho.”’ 


DEEP WATERWAYS ASSOCIATION.—The third an- 
nual convention will be held at Providence, R. I., Aug. 
31-Sept. 3. President Taft, it is announced, will be one 
of those to address the delegates. The president of the 
association is Congressman J. Hampton Moore, of Phil- 
adelphia, Pa. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 
ELECTRICIANS.—At the 15th annual convention, in 
Rochester, N. Y., Sept. 6-9, papers will be presented as 
follows: ‘‘Wireless Telephone and Telegraph,"’ ‘“‘Light- 
ning Protection,’’ ‘“‘Mercury Arc and Other Rectifiers,’’ 
“Relation of the Telephone to the General Organization 
of Fire Department Service,"’ ‘‘Underground Work,”’ 
‘“‘Modern Police Telegraph System.”’ 


AMERICAN PEAT SOCIETY.—The fourth annual 
meeting will be held at Ottawa, Canada, July 25-27. On 
the afternoon of July 25, an excursion will be made to 
the Dominion Government peat plant at Alfred, Ont., and 
on July 26 to the government fuel-testing plant in Ot- 
tawa. Papers to be presented are as follows: 

July 25—‘“A History of the Peat Industry of Canada,”’ 
Alexander Dobson, Beaverton, Ont.; “The Government 
Peat Plant at Alfred,’’ A. Anrep, Jr., Dominion Depart- 
ment of Mines; President’s Address, Dr. Eugene Haanel, 


Minn. 
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Ottawa, Ont.; “Draining of North Carolina 
Lands; Amount of Peat Found Therein,’ Josep) 
Pratt, State Geologist, North Carolina; ‘Peat 
Generation,’’ T. Arthur Mighill, Boston, Mass.. 
of the Peat Engineering Co.,"" F. J. Bulask, 
Ohio; “‘A New Portable Peat Machine,’’ Ernest v. 
Peterborough, Ont.; “‘The John Jacob Astor Vv; 
Disintegrator for Peat Gas Producers."’ 

July 26—Papers on ‘“‘The Journal of the America 
Society,’’ ‘‘Peat Investigations of the U. S. Geo 
Survey” and ‘“‘The U. 8S. Bureau of Mines,” by 
A. Davis, Peat Expert, U. 8S. Bureau of Mines; ‘| 
Peat,’’ J. McWilliam, London, Ont. 

July 27—‘‘Prospect for the Peat Industry in the N 
west,’’ Max Toltz, St. Paul, Minn.; “The Develop 
of Gas Producers for Peat and Lignite,’’ R. H. Fer 
U. 8. Bureau of Mines; ‘‘Progress of Peat Briquett 
0. E. Moulton, Dover, N. H.; ‘Future of the Amer 
Peat Industry,"" Wm. Ejichhoff, Erie, Pa.; “‘Some Pp 
lems of the Peat Filler Manufacturer,’’ J. N. Hoff, > 
York City; ‘‘Peat as a Fertilizer and Methods of 
Drying,”’ Robert Ranson, St. Augustine, Fia.; 
Akerlund Gas Producer,’’ Gibbs Gas Engine Co., 
lanta, Ga.; ‘“‘Peat Litter,’’ J. Bordollo, New York (| 

The secretary is Mr. Julius Bordollo, Kingsbridge, \ 
York City. 


NEW ENGLAND CONFERENCE ON _§STRE 
CLEANING.—A beginning in bringing about free 
expert discussion of the problems and difficulties 
volved in efficient street cleaning work was made thro 
the New England Conference on Street Cleaning, wh 
was held under the auspices of the Bureau of Social Rk: 
search of Providence, on June 29, at Brown Univers 
Providence, R. I. The primary motive of the confe: 
ence was local, but the interest shown by the outs: 
public was so widespread that 38 New England citi 
were represented through their mayors, commissioners . 
public works or street superintendents, while sanitarian 
from a number of the largest eastern cities attended 
the three sessions, which were held on the same day 

Of the nine papers presented, three were of particular 
importance to the sanitary engineer. These were pre- 
sented by Dr. George A. Soper, M. Am. Soc. C. E., Pri 
ident, Metropolitan Sewerage Commission of New York; 
Mr. F. C. Gorham, Professor of Bacteriology at Brown 
University, and Mr. J. T. Fetherston, M. Am. Soc. © 
E., Superintendent of Streets of the Borough of Rich- 
mond, New York City. 

Dr. Soper, in discussing the segregation of depart- 
mental work in street cleaning, held that it is a matter 
of the greatest importance to place the refuse collecting 
and refuse disposal authority in the hands of the same 
division or department, owing to the necessity of placing 
the pewer of compelling citizens to comply with the rules 
concerning the separation of refuse, close enough to the 
control of the final disposition work to make it of direct 
interest, to the division or department concerned, to en- 
force such rules. Dr. Soper also discussed briefly the 
street-cleaning appliances used in the United States, with 
a view to emphasizing the inefficiency of such appli- 
ances witheut proper hand labor. 

The paper read by Prof. Gorham, upon ‘‘The Bacteri- 
ology of Street Dust,’’ placed especial emphasis upon the 
river and tide-water pollution due to the water used 
for the washing of streets and then permitted to flow 
directly into the overflow sewage channels without be- 
ing subjected to the processes to which the household 
sewage is subject, 

Prof. Gorham also called attention to the amount of 
dust that results from the wear and tear on street sur- 
faces. While the speaker did not maintain that street 
dust contains as, many bacteria as is generally believed, 
he showed how the injuries to the tissues resulting from 
the particles of dust that fly through the air predispose 
the tissue to bacterial infection. For this reason, the 
importance of constructing roads and streets with ma 
terials which do not wear quickly, and therefore of 
themselves do not produce large amounts of dust, was 
strongly urged. 

Mr. Fetherston, in discussing the “Training of a 
Street Superintendent,”’ advocated the division of street 
cleaning departments into two sections—a work section 
and an efficiency section. The work of the efficienc) 
section, the speaker maintained, should be the estab- 
lishment of practical ideals and practical standards 0° 
efficiency, the devising of systems of measurement which 
could be used with accuracy in ascertaining the relation: 
between work done and money expended. The staff o' 
the efficiency division should consist of practical eng'- 
neers who, through their technical knowledge of str« 
cleaning activities, could establish unit measurements 
efficiency which would be used as test measurements 
all departmental functions. 

The addresses by the other speakers related to th: 
general methods of street cleaning, administrative 4: 
tails and such educational work as can be done by | 
public and by the city officials. At the close of the co 
ference it was voted that a similar conference be b¢« 
next year. Mr. Carol Aronovici, Director of the Bure: 
of Social Research, under whose auspices the meetin: 
was held, was appointed chairman of the committee 
charge of next year’s plans. 





